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ȍȭȰȯȰȸȳȰ 

ș ȺȻȹȮȻȫȷȷȫɀ bCAD-Ȝȫȶȹȸ ȳ bCAD-ȍȳȽȻȳȸȫ 

ʍʦʪʷ ʧʨʦʛʨʘʤʤʳ bCAD-ʉʘʣʦʥ ʠ bCAD-ɺʠʪʨʠʥʘ ʠʤʝʶʪ ʨʘʟʥʫʶ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ, ʥʦ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʯʝʣʦʚʝʢʫ, 
ʦʯʝʥʴ ʙʣʠʟʢʠ. ʇʦʵʪʦʤʫ ʫ ʧʨʦʛʨʘʤʤ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʥʘʙʦʨ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʠʧʦʚʳʭ ʥʘʩʪʨʦʡʢʘʭ ʠ 

ʢʦʤʧʣʝʢʪʘʮʠʠ ʙʘʥʢʦʚ ʜʘʥʥʳʭ. 

 

bCADÈ -ʉʘʣʦʥ ð ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 
ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʜʘʞʠ ʤʝʙʝʣʠ ʚ ʪʦʨʛʦʚʦʤ ʟʘʣʝ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʢʦʥʪʘʢʪʝ ʩ ʧʦʢʫʧʘʪʝʣʝʤ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʧʦʤʝʱʝʥʠʷ. ʆʥʘ ʧʦ-

ʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʢʦʤʧʦʥʦʚʢʠ ʢʦʤʧʣʝʢʪʦʚ ʤʝʙʝʣʠ ʠ ʧʦʣʫʯʝʥʠʷ 

ʫʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʂʨʦʤʝ ʤʝʙʝʣʠ, ʚ ʢʦʤʧʣʝʢʪʝ ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠ 

ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʴʝʨʘ, ʘ ʪʘʢʞʝ ʚʩʪʨʘʠʚʘʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʊʠʧʦʚʦʡ 

ʩʮʝʥʘʨʠʡ ʨʘʙʦʪʳ ʚ ʩʘʣʦʥʥʦʡ ʚʝʨʩʠʠ bCAD ʥʘʧʦʤʠʥʘʝʪ ʠʛʨʫ ʚ ʢʫʙʠʢʠ, 

ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʨʘʩʩʪʘʚʠʪʴ ʤʝʙʝʣʴ ʧʦ ʚʠʨʪʫʘʣʴʥʦʤʫ ʧʦʤʝʱʝʥʠʶ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʟʘʢʘʟʦʤ ʜʠʟʘʡʥʝʨ-ʧʨʦʜʘʚʝʮ ʠ ʝʛʦ ʢʣʠʝʥʪ-ʧʦʢʫʧʘʪʝʣʴ ʧʦ-

ʩʪʦʷʥʥʦ ʚʠʜʷʪ ʧʨʦʝʢʪ ʚ ʚʠʜʝ, ʙʣʠʟʢʦʤ ʢ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʢʘʯʝʩʪʚʫ. ʇʨʦ-

ʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʯʠʪʘʝʪ ʩʤʝʪʫ, ʩʦʩʪʘʚʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦ-

ʜʘʞʠ ʜʦʢʫʤʝʥʪʳ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʘʩʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʢʘʟʝ 

ʚ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʩʠʩʪʝʤʫ. 

bCADÈ-ɺʠʪʨʠʥʘ ð ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 
ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʦʨʛʦʚʦʛʦ ʜʠʟʘʡʥʘ, ʪ.ʝ. ʙʳʩʪʨʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʦʨ-

ʛʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʧʦʜʙʦʨʫ ʠ ʨʘʩʩʪʘʥʦʚʢʝ ʚ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʤʝʱʝ-

ʥʠʷ ʨʝʢʣʘʤʥʳʭ ʙʣʦʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʪʦʨʛʦʚʳʭ ʟʘʣʦʚ, ʧʦʣʫʯʝʥʠʷ ʧʣʘʥʠʨʦʚʢʠ ʧʦʤʝʱʝʥʝʥʠʷ, ʯʝʨʪʝʞʝʡ 

ʠ ʫʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʩʧʝʮʠʬʠʢʘʮʠ ʠ ʩʤʝʪʳ ʟʘʢʘʟʘ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʝʛʦ ʟʘʢʘʟʯʠʢʫ, ʠ ʜʘʞʝ ʚʳʧʦʣʥʠʪʴ 

ʧʨʠ ʟʘʢʘʟʯʠʢʝ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʨʦʝʢʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʜʠʟʘʡʥʝʨ 

ʠ ʢʣʠʝʥʪ ʚʠʜʷʪ  ʧʨʦʝʢʪ ʚ ʢʘʯʝʩʪʚʝ, ʙʣʠʟʢʦʤ ʢ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʤʫ. ʇʦ ʙʫ-

ʜʫʱʝʤʫ ʪʦʨʛʦʚʦʤʫ ʟʘʣʫ ʤʦʞʥʦ ʙʫʢʚʘʣʴʥʦ çʧʦʭʦʜʠʪʴè, ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ 

ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ ʟʘʣ ʩ ʤʝʩʪʘ ʢʘʩ-

ʩʠʨʘ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠʣʠ ʦʭʨʘʥʳ ʠ ʧʦʜʚʠʥʫʪʴ ʟʘʩʣʦʥʷʶʱʠʝ ʦʙʟʦʨ ʧʨʝʜ-

ʤʝʪʳ. 

ʄʥʦʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʣʠʰʴ ʢʦʥʩʪʨʫʢʪʦʨʫ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, 
ʚ ʧʘʢʝʪʘʭ bCAD-ʉʘʣʦʥ ʠ bCAD-ɺʠʪʨʠʥʘ ʩʧʨʷʪʘʥʳ ʠ ʥʝ ʟʘʛʨʦʤʦʞʜʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʢʨʘʥʘ. ʆʥʠ ʠʤʝʥʥʦ ʩʧʨʷʪʘʥʳ. ʇʨʦʛʨʘʤʤ rʦʙʣʘʜʘʪʁ ʚʩʝʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʦʛʦ ʟʘʢʘʟʥʦʛʦ ʠʥʪʝʨʴʝʨʘ, ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ  ʤʦʞʥʦ ʠʟ-

ʚʣʝʯʴ ʥʘʨʫʞʫ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʡ ʤʦʱʴʶ ʧʘʢʝʪʘ bCAD. ɽʩʣʠ ʥʝʦʙʭʦ-

ʜʠʤʦ, ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʩʦʢʦʨʝʘʣʠʩʪʠʯʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʩ ʪʱʘʪʝʣʴ-
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ʥʦʡ ʧʨʦʨʘʙʦʪʢʦʡ ʜʝʪʘʣʝʡ ʠʥʪʝʨʴʝʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʚʝʱʝʥʠʷ. ʃʠʙʦ, ʥʘ-

ʧʨʦʪʠʚ, ʜʣʷ ʦʪʧʨʘʚʢʠ ʵʩʢʠʟʘ ʧʦ ʬʘʢʩʫ, ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʚ 

ʫʧʨʦʱʝʥʥʦʤ, ʯʝʨʥʦ-ʙʝʣʦʤ ʚʠʜʝ. 

ɺ ʢʦʤʧʣʝʢʪ ʧʘʢʝʪʦʚ bCAD-ʉʘʣʦʥ ʠ bCAD-ɺʠʪʨʠʥʘ ʚʭʦʜʷʪ ʩʦʪʥʠ ʛʦʪʦ-

ʚʳʭ ʙʣʦʢʦʚ: ʵʣʝʤʝʥʪʳ ʤʝʙʝʣʠ, ʩʚʝʪʠʣʴʥʠʢʠ, ʚʩʪʨʦʝʥʥʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, 

ʥʦ ʵʪʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ. ɺ ʧʘʢʝʪʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ "ʢʫʙʠʢʠ", ʩʦʟʜʘʥʥʳʝ ʢʘʢ ʚ ʜʨʫʛʠʭ ʧʘʢʝʪʘʭ ʩʝʤʝʡʩʪʚʘ bCAD, 
ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ, ʥʘʧʨʠʤʝʨ 3D MAX ʠʣʠ AutoCAD, ʜʦʩʪʘʪʦʯʥʦ 

ʣʠʰʴ ʟʘʥʝʩʪʠ ʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʥʘʟʥʘʯʠʚ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʯʝʪʥʳʝ 

ʢʦʜʳ ʠ ʮʝʥʫ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ  bCAD-ʉʘʣʦʥ ʙʣʦʢʠ, ʩʦʟʜʘʥʥʳʝ ʚ 

"ʨʦʜʥʦʤ" ʜʠʟʘʡʥʝʨʩʢʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʧʘʢʝʪʘʭ bCAD ʇʨʦ ʠ bCAD ʄʝ-

ʙʝʣʴ, ʪʘʢ ʢʘʢ ʵʪʠ ʧʘʢʝʪ rʫʥʘʩʣʝʜʦʚʘʣ ʠʟ ʥʠʭ ʯʘʩʪʴ ʧʦʣʝʟʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ï ʛʨʫʧʧʦʚʫʶ ʟʘʤʝʥʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʤʘʪʝʨʠʘʣʦʚ.  

ɺʩʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʩ ʦʙʱʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʙʣʦʢʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʩ-
ʧʦʣʴʟʫʶʪ ʝʜʠʥʫʶ ʦʪʯʸʪʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʜʛʦʪʦʚʠʚ ʪʠʧʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʠʟʘʡʥʝʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ 

ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʦʪʜʝʣʘ ʧʨʦʜʘʞ. ʀʩʧʦʣʴʟʫʷ bCAD-ʉʘʣʦʥ ʠʣʠ bCAD-

ɺʠʪʨʠʥʘ ʚ ʩʚʷʟʢʝ ʩ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʧʘʢʝʪʘʤʠ, ʚʳ ʧʦʣʫʯʠʪʝ ʩʢʚʦʟʥʫʶ 

ʮʝʧʦʯʢʫ ï ʟʘʢʘʟ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʩʪʘʚʢʘ. 

ȕȫȵ ȳȼȺȹȶɇȲȹȭȫȽɇ ɈȽȹ ȻȾȵȹȭȹȯȼȽȭȹ 

ʎʝʣʴ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʘ 
ʪʘʢʞʝ ʪʝʤ, ʢʪʦ ʥʘʩʪʨʘʠʚʘʝʪ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʥʘ ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʟʘ-

ʧʦʣʥʷʝʪ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʚ ʥʝʤ ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʪʝ ʩʚʝʜʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʠʤ ʧʨʠ ʨʘʙʦʪʝ.  

 ʊʛʞʝʞʦʡʸ ʧʚ ʧʪʫʙʤʵʦʴʮ ʛʧʠʥʧʟʦʧʪʫʸʮ ʨʙʣʞʫʙ bCAD ʡʲʡʫʞ ʛ ʣʦʡʜʞ bCAD 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 ɽʩʣʠ ɺʳ ʥʝ ʟʥʘʢʦʤʳ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʩʝʤʝʡʩʪʚʘ bCAD, ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʯʠ-
ʪʘʡʪʝ ʨʘʟʜʝʣ ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ ʥʘ ʩʪʨ. 9. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʫʥʢ-
ʪʳ ʂʘʢ ʫʢʘʟʳʚʘʪʴ ʪʦʯʢʠ ʥʘ ʩʪʨ. 24 ʠ ʋʢʘʟʘʥʠʝ ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʜʝʡʩʪʚʠʡ ʥʘ ʩʪʨ. 26. 

 ɺʳ ʩʦʟʜʘʝʪʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʫʛʦʣʦʢ ʢʦʤʥʘʪʳ ʢʣʠʝʥʪʘ, ʚ ʢʦʪʦʨʦʡ ʤʝʙʝʣʴ 

ʙʫʜʝʪ ʩʪʦ̫ ʪʴ ï ʩʤʦʪʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ  ʄʘʢʝʪ ʢʦʤʥʘʪʳ  ʩʪʨ. 93. 

 ɺʳ ʚʳʙʠʨʘʝʪʝ ʧʦʢʫʧʢʠ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʤ ʢʘʪʘʣʦʛʝ ʠ 
ʚʩʪʘʚʣʷʝʪʝ ʠʭ ʚ ʤʘʢʝʪ ʚ ʫʟʣʳ ʩʝʪʢʠ ʠ ʧʦʜʚʝʩʦʚ ï ʩʤʦʪʨʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ʂʦʤ-

ʧʣʝʢʪʫʶʱʠʝ  ʥʘ ʩʪʨ. 118 ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʥʝʣʠ ʇʨʠʚʷʟʢʠ ʩʪʨ. 65. 
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 ɺʳ ʧʝʨʝʩʪʘʚʣʷʝʪʝ ʧʨʝʜʤʝʪʳ ʧʦ ʢʦʤʥʘʪʝ, ʧʦʚʦʨʘʯʠʚʘʝʪʝ ʠʭ, ʜʦʙʘʚʣʷʝʪʝ ʪʦʯ-
ʥʦ ʪʘʢʠʝ ʞʝ ï ʩʤʦʪʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʥʝʣʠ ʈʘʩʩʪʘʥʦʚʢʘ ʥʘ ʩʪʨ. 54,  ʧʘʥʝʣʠ 

ʇʨʠʚʷʟʢʠ ʥʘ ʩʪʨ. 65 ʠ ʧʨʠʣʦʞʝʥʠʝ ɺʳʨʘʚʥʠʚʘʥʠʝ  ʥʘ ʩʪʨ. 119. 

 ɺʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪʝ ʦʙʩʪʘʚʣʝʥʥʫʶ ʢʦʤʥʘʪʫ ʢʣʠʝʥʪʫ ï ʩʤʦʪʨʠʪʝ ʋʧʨʘʚʣʝʥʠʝ 
ʚʠʜʦʤ ʧʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʥʘ ʩʪʨ. 19. ʀʩʧʦʣʴʟʫʡʪʝ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʦʪʦ-
ʙʨʘʞʝʥʠʷ (ʩʪʨ. 14) ʠ ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ (ʩʪʨ. 97). 

 ɺʘʤ ʥʫʞʥʦ ʧʦʜʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠʟʜʝʣʠʡ ï ʩʤʦʪʨʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ɿʘʤʝʥʘ 

ʤʘʪʝʨʠʘʣʦʚ  ʥʘ ʩʪʨ. 140, ʘ ʝʩʣʠ ʥʫʞʥʦ ʟʘʤʝʥʠʪʴ ʠʟʜʝʣʠʝ ʮʝʣʠʢʦʤ ï ʧʨʠ-

ʣʦʞʝʥʠʝ ɿʘʤʝʥʘ ʢʦʤʧʣʝʢʪʫʶɦ ʠʭ  ʥʘ ʩʪʨ. 124. 

 ɺʘʤ ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʩʪʘʚ ʧʦʢʫʧʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʛʜʝ ʢʘʢʦʡ ʧʨʝʜʤʝʪ ʥʘʭʦʜʠʪ-
ʩʷ, ʧʦʩʯʠʪʘʪʴ ʝʝ ʩʪʦʠʤʦʩʪʴ, ʨʘʩʧʝʯʘʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʜʘʞʠ ʜʦʢʫʤʝʥ-
ʪʳ, ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʚ ʦ ʧʦʢʫʧʢʝ ʚ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ï ʩʤʦʪʨʠʪʝ ʧʨʠ-

ʣʦʞʝʥʠʷ ʆʪʯʸʪ  ʥʘ ʩʪʨ. 140 ʠ ʉʤʝʪʘ  ʥʘ ʩʪʨ. 147. 

 ɺʘʤ ʥʫʞʥʦ ʥʘʧʝʯʘʪʘʪʴ ʩʭʝʤʫ ʨʘʟʤʝʱʝʥʠʷ ʠʣʠ ʫʜʘʯʥʳʡ ʨʘʢʫʨʩ ï ʩʤʦʪʨʠʪʝ 
ʤʝʥʶ ʌʘʡʣ \ ʇʝʯʘʪʴ ʥʘ ʩʪʨ. 38 ʠ ʌʘʡʣ \ ʇʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ ʥʘ ʩʪʨ. 40, ɸ 
ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ï ʬʦʪʦʛʨʘʬʠʶ ʧʦʣʫʯʝʥʥʦʡ 
ʢʦʤʥʘʪʳ ï ʩʤʦʪʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʥʝʣʠ ʉʪʫʜʠʷ ʥʘ ʩʪʨ. 85. 

 ɺʘʤ ʥʫʞʥʦ ʠʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʷ, ʧʨʦʩʪʘʚʠʪʴ ʨʘʟʤʝʨʳ ʠ ʥʘʧʠʩʘʪʴ ʧʦʷʩʥʝʥʠʷ 
ʜʣʷ ʩʙʦʨʱʠʢʦʚ ʠʣʠ ʤʦʥʪʘʞʥʠʢʦʚ ï ʩʤʦʪʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʥʝʣʠ ʀʟʤʝʨʝ-

ʥʠʷ \ ʊʝʢʩʪ ʥʘ ʩʪʨ. 82, ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʝ ʄʥʦʛʦʩʪʨʦʯʥʳʡ ʪʝʢʩʪ  ʥʘ 
ʩʪʨ. 140. 

 ɺʘʤ ɺʳ ʭʦʪʠʪʝ ʚʥʝʩʪʠ ʚ ʢʘʪʘʣʦʛʠ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʠʣʠ ʤʦʜʝʣʠ ɺʘ-
ʰʠʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʥʘʟʥʘʯʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʠʭ ʮʝʥʫ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ɺʘʤʠ 
ʢʨʝʧʸʞ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʤʝʶʱʠʤʩʷ ʪʠʧʘʤ ï ʩʤʦʪʨʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ʂʦʤ-

ʧʣʝʢʪʫʶʱʠʝ  ʥʘ ʩʪʨ. 119, ʂʨʝʧʝʞ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ 119, ʘ ʪʘʢʞʝ 
ʨʘʟʜʝʣ ʇʨʦʠʟʚʦʣʴʥʳʡ ʢʨʝʧʝʞ / ʂʦʤʧʣʝʢʪʫʶʱʠʝ / ʌʫʨʥʠʪʫʨʘ ʥʘ ʩʪʨ. 127. 

 ɺʘʤ ʥʫʞʥʦ  ʚʥʝʩʪʠ ʚ ʢʘʪʘʣʦʛʠ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʟʥʘʯʠʪʴ ʠʣʠ 
ʠʟʤʝʥʠʪʴ ʠʭ ʮʝʥʳ ï ʩʤʦʪʨʠʪʝ ʧʨʠʣʦʞʝʥʠʝ ɹʘʥʢ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʪʨ. 172. 

 ɺʘʤ ʥʫʞʥʦ ʧʝʨʝʥʝʩʪʠ ʙʠʙʣʠʦʪʝʢʠ ʩ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʥʘ ʜʨʫʛʦʝ ʠʣʠ ʟʘ-
ʨʝʟʝʨʚʠʨʦʚʘʪʴ ï ʩʤʦʪʨʠʪʝ ʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʙʠʙʣʠʦʪʝʢ  ʥʘ ʩʪʨ. 186. ʍʦʪʠʪʝ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʢʘʪʘʣʦʛ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ï 
ʩʤʦʪʨʠʪʝ ʇʨʠʣʦʞʝʥʠʝ \ ʇʘʧʢʘ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʩʪʨ. 186. 

ɽʩʣʠ ɺʳ ʟʘʥʠʤʘʝʪʝʩʴ ʥʘʩʪʨʦʡʢʦʡ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʪʦ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ 
ʨʘʟʜʝʣʳ ʦʧʠʩʘʥʠʝ ʧʫʥʢʪʦʚ ʤʝʥʶ ʇʦʤʦʱʴ ʥʘ ʩʪʨ. 44, ɿʘʚʝʨʰʝʥʠʝ ʧʨʠʣʦ-

ʞʝʥʠʡ ʥʘ ʩʪʨ. 195 ʠ ʧʨʠʣʦʞʝʥʠʝ ʇʘʧʢʘ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʩʪʨ. 186. 

ɽʩʣʠ ɺʳ ʦʙʝʩʧʝʯʠʚʘʝʪʝ ʥʘʧʦʣʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢ, ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ 

ʢʘʢ ʧʦʧʦʣʥʷʶʪ ʙʘʥʢʠ ʂʨʝʧʝʞʘ  ʠ ʂʦʤʧʣʝʢʪʫʶʱʠʭ  ʥʘ ʩʪʨ. 119, ʨʘʟ-
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ʜʝʣ ʇʨʦʠʟʚʦʣʴʥʳʡ ʢʨʝʧʝʞ / ʂʦʤʧʣʝʢʪʫʶʱʠʝ / ʌʫʨʥʠʪʫʨʘ ʥʘ ʩʪʨ. 127 ʠ 

ɹʘʥʢ ʤʘʪʝʨʠʘʣʦʚ  ʥʘ ʩʪʨ. 172, ʘ ʪʘʢʞʝ ʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʙʠʙʣʠʦʪʝʢ ʥʘ 
ʩʪʨ. 186. 

ʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʫʯʝʪʘ, ʩʤʝʪʥʳʭ ʨʘʩʯʝʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʯʸʪʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ ʩʤ. ʧʨʠʣʦʞʝʥʠʷ ʆʪ-

ʯʸʪ  ʥʘ ʩʪʨ. 140 ʠ ʉʤʝʪʘ  ʥʘ ʩʪʨ. 147. 
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ȝȻȰȬȹȭȫȸȳȰ ȵ ȵȹȷȺɇɉȽȰȻȾ 

 
ɺʅʀʄɸʅʀɽ!  
ʋʩʪʘʥʦʚʢʫ bCAD ʥʘ ɺʘʰ ʢʦʤʧʴʶʪʝʨ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ, ʩʪʨʦʛʦ 

ʩʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ ʜʦʢʫʤʝʥʪʘ bCAD ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʧʨʦ-

ʛʨʘʤʤʳ. 

ʅʡʦʡʥʙʤʵʦʴʞ: 

ʇʂ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ PentiumÈ II, 256ʄʙ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, 30ʄʙ 

ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ CD-ROM, ʚʠʜʝʦʘʜʘʧʪʝʨ, ʧʦʜ-
ʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʝʰʝʥʠʝ 1024ʭ768 ʪʦʯʝʢ ʠ 16ʤʣʥ. ʮʚʝʪʦʚ, 15" ʤʦʥʠʪʦʨ, 

ʤʳʰʴ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  Windows 2000 ʠʣʠ Windows XP. 

ʇʨʫʡʥʡʠʡʩʧʛʙʦʦʴʞ ʝʤʸ ʪʤʧʟʦʴʮ ʩʙʚʧʫ: 

ʇʂ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ PentiumÈ III, ʠʣʠ ʚʳʰʝ, 512ʄʙ ʠ ʙʦʣʝʝ ʦʧʝ-
ʨʘʪʠʚʥʦʡ ʧʘʤʪ̫ʠ, 100ʄʙ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ CD-

ROM, ʚʠʜʝʦʘʜʘʧʪʝʨ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʝʰʝʥʠʝ 1024ʭ768 ʪʦʯʝʢ ʠ 16 

ʤʣʥ. ʮʚʝʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʪʘʥʜʘʨʪ OpenGL, 17" ʤʦʥʠʪʦʨ, ʤʳʰʴ, 
ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 2000 ʠʣʠ Windows XP. 

ȞȺȻȫȭȶȰȸȳȰ ȺȻȹȮȻȫȷȷȹȴ 

ȜȻȰȯȼȽȭȫ ȹȽȹȬȻȫȱȰȸȳɊ ȳ ȾȺȻȫȭȶȰȸȳɊ ȺȻȹȮȻȫȷȷȹȴ 

ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʨʘʙʦʯʠʡ ʵʢʨʘʥ bCAD. ʂʘʢ ʠ ʚ ʣʶʙʦʡ Windows ʧʨʦʛʨʘʤʤʝ, 

ʚʚʝʨʭʫ, ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ ʦʢʥʘ ʥʘʭʦʜʠʪʩʷ ɻʣʘʚʥʦʝ ʤʝʥʶ.  ʏʝʨʝʟ ʥʝʛʦ ʤʦʞʥʦ 

ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ bCAD, ʦʪʜʘʚʘʪʴ ʝʤʫ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ. ʅʠʞʝ, ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪ. ʅʘ ʥʝʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ, ʥʘ ʢʦʪʦʨʫʶ ʫʢʘʟʳʚʘʝʪ ʛʨʘʬʠʯʝʩʢʠʡ ʢʫʨʩʦʨ-ʧʝʨʝʢʨʝʩʪʴʝ. 
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ʉʙʚʧʰʡʢ ʶʣʩʙʦ bCAD 

 ʊʝʢʫʱʝʝ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ 

ʊʦʥʠʨʦʚʘʥʥʦʝ 
ʠʟʦʙʨʘʞʝʥʠʝ 

ʂʦʦʨʜʠʥʘʪʳ 

ɻʣʘʚʥʦʝ ʤʝʥʶ 

ʆʢʥʦ ʙʳʩʪʨʦʛʦ 
ʧʨʦʩʤʦʪʨʘ 

ʆʢʥʦ ʚʳʚʦʜʘ ʇʘʥʝʣʴ ʧʦʜʩʢʘʟʢʠ 

ʂʫʨʩʦʨ-
ʧʝʨʝʢʨʝʩʪʴʝ 

ʇʘʥʝʣʴ ʧʨʠʣʦʞʝʥʠʡ 

ʇʘʥʝʣʴ 
ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʇʘʥʝʣʴ  ʩʦʩʪʦʷʥʠʷ 

ʇʘʥʝʣʴ ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ  

 

ɺ ʩʘʤʦʤ ʥʠʟʫ ʦʢʥʘ ʥʘʭʦʜʷʪʩʷ ʇʘʥʝʣʴ ʧʦʜʩʢʘʟʢʠ ʠ ʇʘʥʝʣʴ ʩʦʩʪʦʷʥʠʷ. ɺ 
ʇʘʥʝʣʠ ʧʦʜʩʢʘʟʢʠ bCAD ʩʦʦʙʱʘʝʪ ʦ ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦ ʪʦʤ, ʢʘʢʠʭ ʜʝʡ-

ʩʪʚʠʡ ʦʥ ʦʞʠʜʘʝʪ ʦʪ ʧʦʣʟɹʦʚʘʪʝʣʷ. ʅʘ ʇʘʥʝʣʠ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʁʪʩʷ 

ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʢʣʘʚʠʘʪʫʨʳ ʠ ʥʝʢʦʪʦʨʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ bCAD. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʦʢʥʘ ʟʘʥʠʤʘʝʪ ʈʘʙʦʯʝʝ ʧʦʣʝ. ʅʘ ʥʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʆʢʥʘ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʛʣʘʚʥʳʝ ʨʘʙʦʯʠʝ ʦʢʥʘ bCAD. ʀʤʝʥʥʦ ʚ ʥʠʭ ʚʝʜʸʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ. ɼʣʷ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʥʫʞʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʆʢʦʥ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʂʘʞʜʦʝ ʪʘʢʦʝ ʦʢʥʦ ʠʤʝʝʪ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ: ʥʘʧʨʘʚʣʝʥʠʝ ʚʠʜʘ, ʤʘʩʰʪʘʙ, ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʠ 

ʪ.ʜ. ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʇʘʥʝʣʴ, ʧʦʟʚʦʣʷʶʱʫʶ ʙʳ-

ʩʪʨʦ ʠʟʤʝʥʠʪʴ ʜʣʷ ʥʝʛʦ ʪʝʢʫʱʠʝ ʮʚʝʪ, ʨʘʟʜʝʣ ʠ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ. 

ʂʨʦʤʝ ʦʢʦʥ ʧʨʦʝʢʪʦʚ, ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ ʤʦʞʥʦ ʦʪʢʨʳʚʘʪʴ ʆʢʥʘ ʙʳʩʪʨʦʛʦ 

ʧʨʦʩʤʦʪʨʘ. ɺ ʥʠʭ ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʪʝʢʩʪʫʨʠʨʦ-

ʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʙʝʟ ʨʠʩʢʘ ʠʟʤʝʥʠʪʴ ʝʸ. 

ʊʦʥʠʨʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʬʦʪʦʨʝʘ-

ʣʠʩʪʠʯʥʳʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʚ bCAD (ʧʦʣʫʯʝʥʥʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʊʦʥʠʨʦʚʘʥʠʝ , ʘ ʥʝ ʯʝʨʥʦʚʳʝ, ʢʘʢ ʥʘ ʚʠʜʘʭ ʦʢʥʘ ʧʨʦʝʢʪʘ), ʘ 
ʪʘʢʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ. ʀʭ ʤʦʞʥʦ ʧʨʦ-

ʩʤʘʪʨʠʚʘʪʴ, ʩʦʭʨʘʥʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʩʪʫʨ. 
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ɺʦʢʨʫʛ ʨʘʙʦʯʝʛʦ ʧʦʣʷ ʨʘʟʤʝʱʘʶʪ ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʇʘʥʝʣʴ ʧʨʠʣʦ-
ʞʝʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʥʫʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ bCAD. ɺʤʝʩʪʦ ʧʨʦʭʦʜʘ ʧʦ ʜʝʨʝʚʫ ʤʝʥʶ ï 

ʦʜʠʥ ʱʝʣʯʦʢ ʤʳʰʴʶ. ʉʦʩʪʘʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʘʥʝʣʝʡ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʩʘʤʠʤ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʫʜʦʙʥʦ ʨʘʟʤʝʩʪʠʪʴ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʘ ʠʩʧʦʣʟɹʫʝʤʳʝ ʦʯʝʥʴ ʨʝʜʢʦ ï ʫʙʨʘʪʴ, 

ʪʝʤ ʩʘʤʳʤ ʦʩʚʦʙʦʜʠʚ ʤʝʩʪʦ ʥʘ ʵʢʨʘʥʝ. 

ʋʧʨʘʚʣʷʪʴ bCAD: ʦʪʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ, ʥʘʩʪʨʘʠʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ, 
ɺʳ ʤʦʞʝʪʝ ʚʳʙʠʨʘʷ ʧʫʥʢʪʳ  ɻʣʘʚʥʦʛʦ ʤʝʥ,ʁ ʅʘʞʠʤʘʷ ʢʥʦʧʢʠ ʇʘʥʝʣʝʡ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʇʘʥʝʣʠ ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʷ ʦʙʲʝʢʪʳ ʚ ʂʘ-

ʪʘʣʦʛʝ ʦʢʥʘ ʧʨʦʝʢʪʘ. ʏʘʩʪʴ ʢʦʤʘʥʜ ʤʦʞʥʦ ʦʪʜʘʚʘʪʴ, ʥʘʞʠʤʘʷ ʂʣʘʚʠʰʠ 

ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ï ʦʪʜʝʣʴʥʳʝ ʢʥʦʧʢʠ ʢʣʘʚʠʘʪʫʨʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ. 

ȚȫȸȰȶȳ ȳȸȼȽȻȾȷȰȸȽȹȭ 

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʥʦʧʦʢ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʚʳʟʦʚʘ ʬʫʥʢʮʠʡ bCAD. ʅʫʞʥʦ ʪʦʣʴʢʦ ʱʸʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ. ʇʠʢʪʦʛʨʘʤʤʳ ʥʘ ʢʥʦʧʢʘʭ ʧʦʟʚʦʣʷʪ ɺʘʤ ʣʝʛʢʦ ʥʘʡʪʠ 
ʥʫʞʥʫʶ ʢʥʦʧʢʫ ʠ ʟʘʧʦʤʥʠʪʴ ʝʸ ʥʘʟʥʘʯʝʥʠʝ. ʌʫʥʢʮʠʷ ʢʘʞʜʦʡ ʢʥʦʧʢʠ ʜʝ-

ʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ. ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʛʫʪ 

ʙʳʪʴ çʧʣʘʚʘʶʱʠʤʠè ʥʘʜ ʵʢʨʘʥʦʤ ʠʣʠ ʧʨʠʢʨʝʧʣʸʥʥʳʤʠ ʢ ʣʶʙʦʡ ʠʟ ʩʪʦʨʦʥ 

ʨʘʙʦʯʝʛʦ ʧʦʣʷ bCAD. 

ɺ bCAD ʉʘʣʦʥ ʠ ɺʠʪʨʠʥʘ ʠʟʥʘʯʘʣʴʥʦ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʥʝʣʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ: 

 ʉʪʘʥʜʘʨʪʥʘʷ ʩʤ. ʩʪʨ. 52, 

 ʈʘʩʩʪʘʥʦʚʢʘ ʩʤ. ʩʪʨ. 54, 

 ʇʨʠʚʷʟʢʠ ʩʤ. ʩʪʨ. 65, 

 ɺʠʜ ʩʤ. ʩʪʨ. 75, 

 ʀʟʤʝʨʝʥʠʷ ʩʤ. ʩʪʨ. 82, 

 ʉʪʫʜʠʷ ʩʤ. ʩʪʨ. 85. 

ʆʙ ʦʩʪʘʣʴʥʳʭ ʧʘʥʝʣʷʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʨʘʙʦʪʝ ʩ ʥʠʤʠ ʩʤ. ʚ ʢʥʠʛʝ bCAD 
ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ȎȶȫȭȸȹȰ ȷȰȸɉ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʵʢʨʘʥʘ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ ʦʢʥʘ. ʆʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ 

bCAD ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʠ. ʏʝʨʝʟ ʥʝʛʦ ɺʳ ʤʦʞʝʪʝ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. 

ʄʥʦʛʠʝ ʢʦʤʘʥʜʳ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʝʥʶ bCAD, ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʢʥʦʧʢʘ-

ʤʠ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʅʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʘʥʝʣʠ, ʧʨʠ ʚʩʝʭ ʩʚʦʠʭ 

ʜʦʩʪʦʠʥʩʪʚʘʭ, ʟʘʥʠʤʘʶʪ ʤʝʩʪʦ ʥʘ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʵʢʨʘʥʘ. ʇʨʠ ʧʦʤʦʱʠ 
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ʤʝʥʶ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ, ʝʩʣʠ ʧʘʥʝʣʴ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʩʢʨʳʪʘ. 

ʉʦʩʪʘʚ ʤʝʥʶ bCAD ʦʩʥʦʚʘʥ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʜʣʷ Windows ʥʘʙʦʨʝ:  

 ʌʘʡʣ ï ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʧʨʦʝʢʪʦʚ ï ʩʦʭʨʘʥʝʥʠʝ ʠ ʯʪʝʥʠʝ ʩʦʭʨʘʥʸʥʥʦʛʦ ʧʨʦ-
ʝʢʪʘ,  ʠʤʧʦʨʪ / ʵʢʩʧʦʨʪ, ʧʝʯʘʪʴ (ʩʤ. ʩʪʨ. 32). 

 ʇʨʘʚʢʘ ï ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ï ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʝʥʦʩ ʠʭ ʤʝʞʜʫ ʧʨʦ-
ʝʢʪʘʤʠ,  

 ʇʘʥʝʣʠ ï ʥʘʩʪʨʦʡʢʘ ʇʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʧʘ-
ʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʘʥʝʣʝʡ, ʥʘʟʥʘʯʝʥʠʝ "ʛʦʨʷʯʠʭ" ʢʣʘʚʠʰ,  

 ʀʥʩʪʨʫʤʝʥʪʳ ï ʨʘʙʦʪʘ ʠ ʥʘʩʪʨʦʡʢʠ ï ʘʢʪʠʚʠʟʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ bCAD, ʥʘ-
ʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʝʛʦ ʨʘʙʦʪʳ,  

 ʇʨʠʚʷʟʢʠ ï ʧʨʠʚʷʟʢʠ ʢ ʦʙʲʝʢʪʘʤ ï ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʇʨʠʚʷʟʦʢ ʢ ʪʦʯ-
ʢʘʤ ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʠʭ ʨʘʙʦʪʳ,  

 ʇʨʠʣʦʞʝʥʠʷ ï ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʡ (ʩʤ. ʩʪʨ. 43),  

 ʆʢʥʦ ï ʫʧʨʘʚʣʝʥʠʝ ʦʢʥʘʤʠ ï ʨʘʟʤʝʱʝʥʠʝ ʦʢʦʥ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ, ʧʝʨʝʢʣʯʁʝ-
ʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʪ.ʜ. (ʩʤ. ʩʪʨ. 43),  

 ʇʦʤʦʱʴ ï ʩʠʩʪʝʤʘ ʧʦʤʦʱʠ ï ʚʩʪʨʦʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʠʥʬʦʨʤʘ-
ʮʠʷ ʦ bCAD, ʝʛʦ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ, ʘʜʨʝʩʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʩʤ. ʩʪʨ. 44). 

ʄʝʥʶ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʫʶ ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʈʘʩʢʨʳʚʘʶʱʠʝʩʷ ʧʫʥ-
ʢʪʳ ʤʝʥʶ ʠʤʝʶʪ ʩʧʨʘʚʘ ʟʥʘʯʦʢ . ɺ ʢʦʤʘʥʜʘʭ ʤʝʥʶ, ʢʦʪʦʨʳʝ ʯʪʦ-ʣʠʙʦ 

ʚʢʣʯʁʘʶʪ ʠ ʚʳʢʣʯʁʘʶʪ, ʩʦʩʪʦʷʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʘʣʦʯʢʦʡ. ɹʦʣʝʝ ʧʦʜʨʦʙ-

ʥʦ ʢʘʞʜʦʝ ʤʝʥʶ ʦʧʠʩʘʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʢʮʠʷʭ. 

ʇʫʥʢʪʳ ʤʝʥʶ ʤʦʞʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩ ʢʣʘʚʠʘʪʫʨʳ ð ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ 

ʢʣʘʚʠʰʫ Alt ʠ ʢʣʘʚʠʰʫ ʩ ʙʫʢʚʦʡ ʠʣʠ ʮʠʬʨʦʡ, ʢʦʪʦʨʘʷ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʤʝʥʶ 
ʧʦʜʯʸʨʢʥʫʪʘ. 

 
ʐʞʩʞʠ ɻʣʘʚʥʦʝ ʤʝʥʶ ɻʴ ʥʧʟʞʫʞ ʛʴʠʛʙʫʵ ʛʪʞ ʡʦʪʫʩʬʥʞʦʫʴ ʪʫʙʦʝʙʩʫʦʧʜʧ 

ʨʙʣʞʫʙ bCAD (ʪʥ. ʛ ʣʦʡʜʞ bCAD ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ȚȹȷȹɄɇ 

ʕʪʦ ʤʝʥʶ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʚʩʪʨʦʝʥʥʦʡ 

ʚ bCAD ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʙʨʘʪʴ ʷʟʳʢ, ʘ ʪʘʢʞʝ ʧʦ-

ʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʝʨʩʠʠ 

bCAD ʠ ʘʜʨʝʩʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

 ʇʦʩʝʪʠʪʴ ʩʘʡʪ bCAD ï ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ ʀʥʪʝʨʥʝʪ-
ʩʘʡʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ bCAD. 

 ʉʦʜʝʨʞʘʥʠʝ ï ʦʪʢʨʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʩʪʨʦʝʥʥʦʡ ʚ 
bCAD ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʫʯʝʙʥʠʢʦʚ. 

 

 ʗʟʳʢ ï ʚʳʙʦʨ ʨʘʙʦʯʝʛʦ ʷʟʳʢʘ ʜʣʷ bCAD. 
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 ʇʦʜʩʢʘʟʢʘ ʜʥʷ ï ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʯʁʠʪʴ ʚʳʚʦʜ ʧʦʜʩʢʘʟʢʠ ʧʨʠ ʟʘ-
ʧʫʩʢʝ bCAD. 

 ʂʣʶʯ ï ʩʦʟʜʘʸʪ ʩʧʝʮʠʘʣʴʥʳʡ ʩʣʫʞʝʙʥʳʡ ʬʘʡʣ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʵʣʝʢ-
ʪʨʦʥʥʦʤ ʢʣʶʯʝ. ʆʥ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʩʣʫʞʙʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 
bCAD. 

 ʆ ʧʨʦʛʨʘʤʤʝ ï ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʘʜʨʝʩʘ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

 
ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ɺʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ ʧʦʤʦʱʴ ʧʦ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ ʦʪ 
ʚʩʪʨʦʝʥʥʦʛʦ ʋʞʮʦʡʰʞʪʣʧʜʧ ʩʬʣʧʛʧʝʪʫʛʙ bCAD. ɼʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ F1. 

ʇʦʜʨʦʙʥʝʝ ʦ ʤʝʥʶ ʇʦʤʦʱʴ ʩʤ. ʩʪʨ. 44. 

ȚȫȸȰȶɇ șȵȸȫ ȻȰȯȫȵȽȳȻȹȭȫȸȳɊ  

ʇʦʜ ʟʘʛʦʣʦʚʢʦʤ ʢʘʞʜʦʛʦ ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝ-

ʥʠ,̫ ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʥʝʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʢʠ ʨʝ-

ʜʘʢʪʦʨʘ: 

ʈʙʦʞʤʵ ʇʣʦʙ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ 

 ʈʘʟʜʝʣʳ 
 

ʊʝʢʫʱʠʡ ʨʘʟʜʝʣ  
 

ʂʘʨʢʘʩʥʳʡ 
 

ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ 
 

ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ 
 

ʊʝʢʫʱʠʡ ʮʚʝʪ 

ʢʘʨʢʘʩʘ  
 

ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ 
 

ɹʝʟ ʢʘʨʢʘʩʘ 
 

ɸʙʨʠʩ ʢʘʨʢʘʩʘ 
 

 

 ɺʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ. 

 ʇʦʢʘʟʳʚʘʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʠʡ ʎʚʝʪ ʢʘʨʢʘʩʘ.  

 ʇʦʢʘʟʳʚʘʝʪ ʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʠʡ ʈʘʟʜʝʣ. 

 ɺʳʟʚʘʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʈʘʟʜʝʣʳ . 

 ɺʳʙʨʘʪʴ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ 3D ʧʦʚʝʨʭʥʦʩʪʝʡ  ʊʦʣʴʢʦ ʢʘʨʢʘʩ,  ɸʙʨʠʩ 

ʢʘʨʢʘʩʘ,  ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ,  ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ ʠʣʠ  ɹʝʟ ʢʘʨʢʘʩʘ. 



14        bCAD-ʉʘʣʦʥ / ɺʠʪʨʠʥʘ   ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ȜȵȻɆȽɇ ȳȶȳ ȺȹȵȫȲȫȽɇ ȚȫȸȰȶɇ ȻȰȯȫȵȽȹȻȫ 

ʇʘʥʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʷʪʘʥʘ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʵʢʦʥʦʤʠʠ ʧʣʦʱʘʜʠ ʵʢʨʘʥʘ 

ʧʨʠ ʥʠʟʢʦʤ ʨʘʟʨʝʰʝʥʠʠ), ʧʫʪʝʤ ʩʥʷʪʠʷ ʬʣʘʛʘ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʆʪʦ-

ʙʨʘʞʝʥʠʷ \ ʇʘʥʝʣʴ ʨʝʜʘʢʪʦʨʘ. 

 
ʌʣʘʛ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʆʪʦʙʨʘʞʝʥʠʷ \ ʇʘʥʝʣʴ ʨʝʜʘʢʪʦʨʘ ʦʢʘʟʳʚʘʝʪ ʜʝʡ-
ʩʪʚʠʝ ʪʦʣʴʢʦ ʥʘ ʥʦʚʳʝ ʦʢʥʘ. 

ȝȰȵȾɄȳȴ ȻȫȲȯȰȶ 

ʕʪʦ ʧʦʣʝ ʦʪʦʙʨʘʞʘʝʪ ʥʘʟʚʘʥʠʷ ʊʝʢʫʱʝʛʦ ʨʘʟʜʝ-

ʣʘ. ʂʥʦʧʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʵʪʦʤ ʧʦʣʝ, ʦʪ-

ʢʨʳʚʘʝʪ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʨʘʟʜʝʣʦʚ ʠ ʧʦʟʚʦʣʷʝʪ 
ʠʟʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʨʘʟʜʝʣ. 

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʜʝʣ ʪʝʢʫʱʠʤ, ʚʳʙʝʨʠʪʝ 

ʝʛʦ ʥʘʟʚʘʥʠʝ ʚ ʩʧʠʩʢʝ. 

 

 

 țȫȲȯȰȶɆ 

ʂʥʦʧʢʘ ʈʘʟʜʝʣʳ  ʚʳʟʳʚʘʝʪ ʧʘʥʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʜʝʣʘʤʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦ-

ʣʷʝʪ ʩʦʟʜʘʚʘʪʴ, ʫʜʘʣʷʪʴ, ʧʝʨʝʠʤʝʥʦʚʳ-

ʚʘʪʴ ʨʘʟʜʝʣʳ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʘʪʨʠ-

ʙʫʪʳ ʠʭ ʚʠʜʠʤʦʩʪʠ ʠ ʪ.ʜ. (ʩʤ. ʩʪʨ. 75). 

 ȝȰȵȾɄȳȴ ɁȭȰȽ 

ʂʥʦʧʢʘ ʊʝʢʫʱʠʡ ʮʚʝʪ ʚʳʟʳʚʘʝʪ ʜʠ-

ʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʪʝʢʫʱʝʛʦ ʎʚʝʪʘ 

ʢʘʨʢʘʩʘ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʮʚʝʪ ʧʦʣʫʯʘʪ 
ʥʦʚʳʝ ʦʙʲʝʢʪʳ ï 2D ʦʙʲʝʢʪʳ ʠ ʢʘʨʢʘ-

ʩʳ 3D ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʟʜʘ-

ʥʳ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʂʥʦʧʢʘ ʦʢʨʘʰʝʥʘ ʚ 

ʪʝʢʫʱʠʡ ʮʚʝʪ ʢʘʨʢʘʩʘ ʦʙʲʝʢʪʦʚ. 

 

 

 ȝȹȶɇȵȹ ȵȫȻȵȫȼ  

ʂʥʦʧʢʘ  ʊʦʣʴʢʦ ʢʘʨʢʘʩ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘʞʘʁʪʩʷ ʪʦʣʴʢʦ ʢʘʨʢʘʩʥʳʝ ʦʙʲʝʢ-

ʪʳ, ʪ.ʝ. ʚʩʝ ʯʝʨʪʝʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʢʘʨʢʘʩʳ 3D ʦʙʲʝʢ-

ʪʦʚ. ʉʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 3D ʦʙʲʝʢʪʦʚ ʚ ʵʪʦʤ ʨʝʞʠʤʝ 

ʥʠʢʘʢ  ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʊʭʞʩʙ ʛ ʩʞʟʡʥʞ  

 ʊʦʣʴʢʦ ʢʘʨʢʘʩ 
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 ȋȬȻȳȼ ȵȫȻȵȫȼȫ 

ʂʥʦʧʢʘ  ɸʙʨʠʩ ʢʘʨʢʘʩʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ ʊʦʣʴʢʦ ʢʘʨʢʘʩ , ʚ ʦʢʥʝ ʦʪʦ-

ʙʨʘʞʘʁʪʩʷ ʪʦʣʴʢʦ ʢʘʨʢʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʪ.ʝ. ʚʩʝ ʯʝʨ-

ʪʝʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʢʘʨʢʘʩʳ 3D ʦʙʲʝʢʪʦʚ. ʉʚʦʡʩʪʚʘ 

ʤʘʪʝʨʠʘʣʘ 3D ʦʙʲʝʢʪʦʚ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʥʠʢʘʢ  ʥʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʨʢʘ-

ʩʳ 3D ʦʙʲʝʢʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʘʙʨʠʩʘ ʠʣʠ 

ʩʠʣʫʵʪʘ. ʉʛʣʘʞʝʥʥʳʝ ʨʝʙʨʘ, ʚʥʫʪʨʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʚʠʜʠʤʳʤʠ ʠ ʧʝʨʝʩʪʘʶʪ ʤʝʰʘʪʴ ʨʘʙʦʪʝ. 

ʊʭʞʩʙ ʛ ʩʞʟʡʥʞ  

 ɸʙʨʠʩ ʢʘʨʢʘʩʘ 

 

 ȕȫȻȵȫȼ + ȗȫȽȰȻȳȫȶ 

ʂʥʦʧʢʘ  ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦ-

ʙʨʘʞʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʩʝ ʢʘʨʢʘʩʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʚʩʝ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʯʝʨʪʝʞʥʳʝ ʦʙʲʝʢʪʳ, ʢʘʨʢʘʩʳ 

(ʨʸʙʨʘ) 3D ʦʙʲʝʢʪʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ OpenGL.  

 
ʄʘʪʝʨʠʘʣʳ ʠ ʬʦʥ ʦʢʥʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘ-
ʥʦʚʢʘʤʠ ʌʘʡʣ \ ʥʘʩʪʨʦʡʢʠ OpenGL ʩʤ. ʩʪʨ. ʇʱʡʚʣʙ! ʀʙʣʤʙʝʣʙ ʦʞ 
ʧʨʩʞʝʞʤʞʦʙ..  

ɼʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʨʝʞʠʤʝ, ʚʠʜʝʦʢʘʨʪʘ ʢʦʤʧʴʶʪʝʨʘ ʜʦʣʞʥʘ 
ʠʤʝʪʴ 3D ʫʩʢʦʨʠʪʝʣʴ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʪʘʥʜʘʨʪ OpenGL. 

  ȝȹȶɇȵȹ ȭȳȯȳȷȹȰ 

ʂʥʦʧʢʘ  ʊʦʣʴʢʦ ʚʠʜʠʤʦʝ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘ-

ʞʘʁʪʩʷ ʪʦʣʢɹʦ ʚʠʜʠʤʳʝ ʯʘʩʪʠ ʢʘʨʢʘʩʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʨʢʘʩʦʚ 3D ʦʙʲʝʢʪʦʚ 

ʠ ʚʩʝ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʪʦʣʴʢʦ ʚʠ-

ʜʠʤʳʝ, ʥʝ ʟʘʩʣʦʥʸʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʯʘʩʪʠ ʯʝʨʪʝʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʘʨ-

ʢʘʩʦʚ (ʨʸʙʝʨ) 3D ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ 

OpenGL. 

 
ʄʘʪʝʨʠʘʣʳ ʠ ʬʦʥ ʦʢʥʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘ-
ʥʦʚʢʘʤʠ ʌʘʡʣ \ ʥʘʩʪʨʦʡʢʠ OpenGL ʩʤ. ʩʪʨ. ʇʱʡʚʣʙ! ʀʙʣʤʙʝʣʙ ʦʞ 
ʧʨʩʞʝʞʤʞʦʙ.. 

ɼʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʨʝʞʠʤʝ, ʚʠʜʝʦʢʘʨʪʘ ʢʦʤʧʴʶʪʝʨʘ ʜʦʣʞʥʘ 
ʠʤʝʪʴ 3D ʫʩʢʦʨʠʪʝʣʴ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʪʘʥʜʘʨʪ OpenGL. 

 ȌȰȲ ȵȫȻȵȫȼȫ 

ʂʥʦʧʢʘ  ɹʝʟ ʢʘʨʢʘʩʘ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʢʥʝ ʦʪʦʙʨʘʞʘʁʪ-
ʩʷ ʪʦʣʢɹʦ ʚʠʜʠʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʫʯʸʪʦʤ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʝ. ʚʠʜʥʳ 

ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʤ OpenGL, ʙʝʟ ʢʘʨʢʘʩʘ. 
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ʉʞʟʡʥ ɹʝʟ ʢʘʨʢʘʩʘ  ʨʩʞʝʦʙʠʦʙʰʞʦ ʡʪʣʤʷʰʡʫʞʤʵʦʧ ʝʤʸ ʨʩʧʪʥʧʫʩʙ ʥʧ-

ʝʞʤʡ. ɻʪʞ ʭʬʦʣʯʡʡ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ ʛ ʶʫʧʥ ʩʞʟʡʥʞ ʧʫʣʤʷʰʞʦʴ. 

 
ʄʘʪʝʨʠʘʣʳ ʠ ʬʦʥ ʦʢʥʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘ-
ʥʦʚʢʘʤʠ ʌʘʡʣ \ ʥʘʩʪʨʦʡʢʠ OpenGL ʩʤ. ʩʪʨ. ʇʱʡʚʣʙ! ʀʙʣʤʙʝʣʙ ʦʞ 
ʧʨʩʞʝʞʤʞʦʙ.. 

ɼʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʨʝʞʠʤʝ, ʚʠʜʝʦʢʘʨʪʘ ʢʦʤʧʴʶʪʝʨʘ ʜʦʣʞʥʘ 
ʠʤʝʪʴ 3D ʫʩʢʦʨʠʪʝʣʴ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʩʪʘʥʜʘʨʪ OpenGL. 

 

ʃʙʩʣʙʪʦʴʢ ʃʙʩʣʙʪ + ʅʙʫʞʩʡʙʤ 

  
 

ʋʧʤʵʣʧ ʛʡʝʡʥʧʞ ɺʞʠ ʣʙʩʣʙʪʙ 

  

 ȍȼȰȮȯȫ ȭȰȻɀȸȰȰ 

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʨʝʧʠʪʴ ʦʜʥʦ ʠʟ ʦʢʦʥ ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ. ʕʪʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʢʥʦ ʈʝʜʘʢʪʠʨʦʚʘʥʠʷ, ɹʳʩʪʨʦʛʦ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʦʢʥʦ ʩ ʨʘʩʪʨʦ-

ʚʦʡ ʢʘʨʪʠʥʢʦʡ (ʪʦʥʠʨʦʚʘʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ). ʉʦʜʝʨʞʠʤʦʝ ʪʘʢʦʛʦ ʦʢʥʘ 
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ʚʩʝʛʜʘ ʚʠʜʥʦ ʥʘ ʵʢʨʘʥʝ ʧʦʣʥʦʩʪʴʶ, ʜʘʞʝ ʝʩʣʠ ʝʛʦ ʧʝʨʝʢʨʳʚʘʝʪ ʪʝʢʫɦʝʝ 

ʦʢʥʦ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʧʦʣʥʦʵʢʨʘʥʥʦʤ ʨʝʞʠʤʝ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ ʦʪʢʣʶʯʝʥ (ʥʝ 

ʧʨʦʷʚʣʷʝʪʩʷ). ɺʩʝ ʦʢʥʘ ʨʘʚʥʦʧʨʘʚʥʳ. ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʨʘʟʤʝʨʦʚ ʦʢʦʥ 

ï ʨʝʞʠʤ ʪʘʢʞʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

 ʉʞʟʡʥ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ  ʥʧʟʦʧ ʛʣʤʷʰʡʫʵ ʫʧʤʵʣʧ ʝʤʸ ʧʝʦʧʜʧ ʧʣʦʙ. ʈʩʡ 
ʛʣʤʷʰʞʦʡʡ ʝʤʸ ʧʝʦʧʜʧ ʧʣʦʙ ʧʦ ʙʛʫʧʥʙʫʡʰʞʪʣʡ ʧʫʣʤʷʰʙʞʫʪʸ ʝʤʸ ʝʩʬʜʧʜʧ. 

 ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ ʜʣʷ ʦʢʥʘ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʇʘʥʝʣʠ ʨʝ-

ʜʘʢʪʦʨʘ ʦʢʥʘ ʦʜʥʦʠʤʸʥʥʫʶ ʢʥʦʧʢʫ . ʂʥʦʧʢʘ ʧʨʠʤʝʪ ʚʠʜ . 

 ʏʪʦʙʳ ʚʳʢʣʶʯʠʪʴ ʜʣʷ ʦʢʥʘ ʨʝʞʠʤ ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʇʘʥʝʣʠ 

ʨʝʜʘʢʪʦʨʘ ʦʢʥʘ ʦʜʥʦʠʤʸʥʥʫʶ ʢʥʦʧʢʫ . ʂʥʦʧʢʘ ʧʨʠʤʝʪ ʚʠʜ . 

 ɼʣʷ ʘʢʪʠʚʥʦʛʦ ʦʢʥʘ ʨʝʞʠʤ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝ-
ʥʶ. ɺʙrʝʨʠʪʝ ʚ ʥʸʤ ʧʫʥʢʪ ʆʢʥʦ / ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ. 

 ʈʩʡ 3D ʨʧʪʫʩʧʞʦʡʸʮ ʦʙ ʦʞʚʧʤʵʱʧʥ ʶʣʩʙʦʞ ʬʝʧʚʦʧ ʬʪʫʙʦʧʛʡʫʵ ʩʞʟʡʥ 
ɺʩʝʛʜʘ ʚʝʨʭʥʝʝ ʦʙ ʥʙʤʞʦʵʣʧʞ ʧʣʦʧ ʪ ʡʠʧʥʞʫʩʡʞʢ. ɻ ʦʹʥ ɻʴ ʪʥʧʟʞʫʞ ʧʫ-
ʪʤʞʟʡʛʙʫʵ ʩʞʠʬʤʵʫʙʫʴ ʨʧʪʫʩʧʞʦʡʢ. 
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ȕȶȫȭȳɃȳ ȬɆȼȽȻȹȮȹ ȯȹȼȽȾȺȫ BCAD 

ʄʥʦʛʠʝ ʜʝʡʩʪʚʠʷ ʚ bCAD ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘʞʘʪʠʝʤ ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʦ-

ʯʝʪʘʥʠʡ ʢʣʘʚʠʰ. ʀʭ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʝ ʧʨʝʨʳʚʘʷ ʨʘʙʦʪʳ ʠʥʩʪʨʫ-

ʤʝʥʪʘ. 

ɺʳʟʦʚ ʧʘʥʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ 
F1 ï ʇʦʤʦʱʴ ʧʦ ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ F3 ï ʉʪʠʣʴ ʣʠʥʠʡ 

F4 ï ʈʘʟʜʝʣʳ (ʧʨʝʨʳʚʘʝʪ) F10 ï ʄʝʥʶ ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ 

ʄʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ 
Ctrl+A ï ʇʦʢʘʟʘʪʴ ʚʩʸ Home ï ʇʨʝʜʳʜʫʱʠʡ ʤʘʩh ʪʘʙ 

Page Up ï ʋʚʝʣʠʯʠʪʴ Page Down ï ʋʤʝʥʴʰʠʪʴ 

ʋʧʨʘʚʣʝʥʠʝ ʚʠʜʘʤʠ 
F9 ï ʉʧʠʩʦʢ ʪʦʯʝʢ ʟʨʝʥʠʷ F12 ï ʊʦʯʢʘ ʟʨʝʥʠʷ 

Ctrl+F ï ɺʠʜ ʩʧʝʨʝʜʠ Ctrl+T ï ɺʠʜ ʩʚʝʨʭʫ 

Ctrl+R ï ɺʠʜ ʩʧʨʘʚʘ Ctrl+L ï ɺʠʜ ʩʣʝʚʘ 

ʂʣʘʚʠʰʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 
Ctrl+Z ï ʆʪʤʝʥʘ (Undo) Ctrl+Y ï ɺʦʟʚʨʘʪ (Redo) 

Ctrl+ Insert ï ʂʦʧʠʨʦʚʘʪʴ (ʚ ʙʫ-
ʬʝʨ). 

Shift+ Insert ï ɺʩʪʘʚʠʪʴ (ʠʟ ʙʫʬʝʨʘ). 

ʂʣʘʚʠʰʠ ʫʧʨʘʚʣʝʥʠʷ ʦʢʥʘʤʠ 
Ctrl+Tab ï ʉʣʝʜʫʶʱʝʝ ʦʢʥʦ Ctrl+F12 ï ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ 

ʂʣʘʚʠʰʘ Alt+G ï ʧʝʨʝʢʣʶʯʘʝʪ ʊʦʣʴʢʦ ʢʘʨʢʘʩ / ʂʘʨʢʘʩ + ʄʘʪʝʨʠʘʣ. 

ʇʨʠ ʫʢʘʟʘʥʠʠ ʪʦʯʢʠ ʤʳʰʴʶ ʥʘʞʘʪʘʷ ʢʣʘʚʠʰʘ: 
Shift ï ʆʪʢʣʶʯʘʝʪ ʚʩʝ ʧʨʠ-

ʚʷʟʢʠ. 

Ctrl ï ʃʠʥʠʠ ʧʦʜ ʫʛʣʦʤ ʢʨʘʪʥʳʤ 

45  

ʂʣʘʚʠʰʠ ʥʘʚʠʛʘʮʠʠ ʚ ʆʢʥʝ ʧʨʦʩʤʦʪʨʘ 

 ï h ʘʛ ʚʧʝʨʸʜ  ï h ʘʛ ʥʘʟʘʜ 

 ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ 

ʛʨʩʙʛʧ 
 ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʤʞʛʧ 

Page Up ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʛʞʩʮ Page Down ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ ʛʦʡʠ 

ʅʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʣʘʚʠʘʪʫʨʝ (ʩʝʨʳʝ) ï ʜʣʠʥʘ ʦʙʲʝʢʪʠʚ (Zoom): 

+ ï ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʦʙʲʝʢʪʠʚʘ 

(Zoom +) 

ð ï ʋʤʝʥʴʰʝʥʠʝ ʜʣʠʥʳ ʦʙʲʝʢʪʠʚʘ 

(Zoom ð) 

ɺ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʝʡ Shift ï ʩʜʚʠʛ / ʥʘʢʣʦʥ ʢʘʤʝʨʳ 

 ï ʩʜʚʠʛ ʚʚʝʨʭ  ï ʩʜʚʠʛ ʚʥʠʟ 
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 ï ʩʜʚʠʛ ʚʧʨʘʚʦ  ï ʩʜʚʠʛ ʚʣʝʚʦ 

Page Up ï ʥʘʢʣʦʥ ʚʧʨʘʚʦ Page Down ï ʥʘʢʣʦʥ ʚʣʝʚʦ 

ɺ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʝʡ Ctrl ï ʧʦʚʦʨʦʪ ʢʘʤʝʨʳ 

 ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʧʨʘʚʦ  ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʣʝʚʦ 

Page Up ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʚʝʨʭ Page Down ï ɺʦʢʨʫʛ ʩʮʝʥʳ ʚʥʠʟ 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʢʣʘʚʠʰʠ ʜʣʷ ʨʘʙʦʪʳ ʚ bCAD ʉʘʣʦʥ ʠ 
bCAD ɺʠʪʨʠʥʘ. ʆʩʪʘʣʴʥʳʝ ï ʩʤʦʪʨʠʪʝ ʚ ʦʧʠʩʘʥʠʷʭ ʢʦʤʘʥʜ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʢʥʠʛʠ bCAD ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 
ʄʦʞʥʦ ʩʘʤʠʤ ʥʘʟʥʘʯʠʪʴ ʢʣʘʚʠʰʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ. 

ȞȺȻȫȭȶȰȸȳȰ ȭȳȯȹȷ ȺȻȳ ȺȹȷȹɄȳ ȷɆɃȳ 

ʋʧʨʘʚʣʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʠʜʘ, ʩʤʝʱʘʪʴ ʚʠʜʠʤʫʶ ʦʙʣʘʩʪʴ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʪʴ ʠ ʫʤʝʥʴʰʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʳ-

ʰʠ.  ɺʩʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝʤ, ʢʦʛʜʘ ʠʥʩʪʨʫʤʝʥʪ ʪʨʝʙʫʝʪ ʫʢʘʟʘʪʴ ʪʦʯʢʫ 

ʠʣʠ ʦʙʲʝʢʪ.  

ʌʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʧʘʥʝʣʠ ʩ ʠʣʠ ʢʣʘʚʠʰ Ctrl ʠ Shift, ʘ 
ʫʧʨʘʚʣʷʶʪ ï ʢʥʦʧʢʘʤʠ ʠ ʢʦʣʸʩʠʢʦʤ ʤʳʰʠ. 

 ʍʬʦʣʯʡʡ ʨʙʦʞʤʡ Tablet: , , ,  ʡʪʨʧʤʵʠʬʷʫ ʣʝʚʫʶ ʣʦʧʨʣʬ ʥʴ-

ʱʡ. 

ʇʝʨʝʯʝʥʴ  ʬʫʥʢʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʢʣʘʚʠʰ ʠ ʢʥʦʧʦʢ ʤʳʰʠ ʩʤ. ʚ 

ʪʘʙʣʠʮʝ. 

ʍʬʦʣʯʡʸ  ʃʤʙʛʡʱʡ  

 ʉʜʚʠʛ ʚʠʜʘ  ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
 

Shift + ʨʩʙʛʙʸ ʢʥʦʧʢʘ   
 

 ʉʜʚʠʛ ʚʠʜʘ  "ʚʣʝʚʦ / ʚʧʨʘʚʦ".  Shift + ʣʧʤʹʪʡʣʧ   
 

 ʉʜʚʠʛ ʚʠʜʘ  "ʚʚʝʨʭ / ʚʥʠʟ".  Ctrl + ʣʧʤʹʪʡʣʧ   
 

 ʇʦʚʦʨʦʪ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ  ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʦʩʠ  
Ctrl + ʨʩʙʛʙʸ ʢʥʦʧʢʘ  

 

 ʅʘʢʣʦʥ ï ʧʦʚʦʨʦʪ ʚʠʜʘ ʚ ʧʣʦʩʢʦʩʪʠ ʵʢ-

ʨʘʥʘ  
Ctrl + Shift + ʨʩʙʛʙʸ 

ʢʥʦʧʢʘ    

 ʊʦʯʥʳʡ ʥʘʢʣʦʥ ï ʥʘʢʣʦʥ ʩ ʤʘʣʝʥʴʢʠʤ 

ʰʘʛʦʤ  Ctrl + Shift + ʣʧʤʹʪʡʣʧ  
  

 ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ (Zoom) 
 
ʣʧʤʹʪʡʣʧ ʤʳʰʠ 

 

 
 

 ʇʨʝʜʰʝʩʪʚʫʶʱʠʡ ʚʠʜ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʢʣʘʚʠʰʝʡ Home ʠʣʠ ʢʥʦʧʢʦʡ . 
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 ȜȯȭȳȮ ȭȳȯȫ 

ʌʫʥʢʮʠʷ ʉʜʚʠʛ ʚʠʜʘ  ʧʦʟʚʦʣʷʝʪ ʩʤʝʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ (ʚʠʜʠʤʫʶ ʦʙ-

ʣʘʩʪʴ) ʚ ʦʢʥʝ ʚ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʝʝ ʧʨʠ-

ʤʝʥʝʥʠʷ. 

ʐʫʧʚʴ ʪʥʞʪʫʡʫʵ ʛʡʝʡʥʬʷ ʧʚʤʙʪʫʵ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʉʜʚʠʛ ʚʠʜʘ ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

3. ʅʘʞʤʠʪʝ ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
 
. ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʩʣʝʜ ʟʘ ʢʫʨ-

ʩʦʨʦʤ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʫʜʦʙʥʦ ʚʳʩʪʘʚʣʷʪʴ ʚ ʮʝʥʪʨ ʦʢʥʘ ʠʥʪʝʨʝʩʫʶʱʫʶ ɺʘʩ ʦʙ-

ʣʘʩʪʴ ʤʦʜʝʣʠ. ʕʪʦ ʤʦʞʥʦ ʜʝʣʘʪʴ ʥʝ ʧʨʝʨʳʚʘʷ ʨʘʙʦʪʫ ʯʝʨʪʝʞʥʦʛʦ ʠʣʠ ʜʨ. 

ʠʥʩʪʨʫʤʝʥʪʘ. 

ʋ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʟʦʚ. 

ʐʫʧʚʴ ʪʥʞʪʫʡʫʵ ʛʡʝʡʥʬʷ ʧʚʤʙʪʫʵ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Shift. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʨʩʙʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
 
. ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʩʣʝʜ ʟʘ ʢʫʨ-

ʩʦʨʦʤ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʢʣʘʚʠʰʫ. 

ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʩʤʝʱʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʡ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʸʩʠʢʦ 

ʤʳʰʠ. 

ʏʪʦʙʳ ʩʤʝʩʪʠʪʴ ʚʠʜʠʤʫʶ ʦʙʣʘʩʪʴ ʚʣʝʚʦ / ʚʧʨʘʚʦ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Shift. 

3. ɺʨʘʱʘʡʪʝ ʢʦʣʸʩʠʢʦ ʤʳʰʠ.  

ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʣʝʚʦ, ʧʨʠ ʚʨʘʱʝʥʠʠ ʢʦʣʸʩʠʢʘ "ʥʘ ʩʝʙʷ", ʠ ʚʧʨʘʚʦ 

ʧʨʠ ʚʨʘʱʝʥʠʠ ʢʦʣʸʩʠʢʘ "ʦʪ ʩʝʙʷ". 

4. ʆʪʧʫʩʪʠʪʝ ʢʣʘʚʠʰʫ. 
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ʐʫʧʚʴ ʪʥʞʪʫʡʫʵ ʛʡʝʡʥʬʷ ʧʚʤʙʪʫʵ ʛʛʞʩʮ / ʛʦʡʠ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Ctrl. 

3. ɺʨʘʱʘʡʪʝ ʢʦʣʸʩʠʢʦ ʤʳʰʠ. 

ʀʟʦʙʨʘʞʝʥʠʝ "ʧʦʝʜʝʪ" ʚʩʣʝʜ ʚʚʝʨʭ, ʝʩʣʠ ɺʳ ʧʦʚʝʨʥʸʪʝ ʢʦʣʸʩʠʢʦ "ʥʘ ʩʝ-

ʙʷ". ʀ "ʧʦʝʜʝʪ" ʚʥʠʟ, ʝʩʣʠ ʧʦʚʝʨʥʸʪʝ ʝʛʦ "ʦʪ ʩʝʙʷ". 

4. ʆʪʧʫʩʪʠʪʝ ʢʣʘʚʠʰʫ. 

ʉʤʝʱʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʣʸʩʠʢʦʤ ʤʳʰʠ ʫʜʦʙʥʦ, ʢʦʛʜʘ ʥʫʞʥʘʷ ʚʘʤ ʪʦʯʢʘ 

ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʯʫʪʴ-ʯʫʪʴ ʟʘ ʢʨʘʝʤ ʦʢʥʘ. 

 ȚȹȭȹȻȹȽ 

ʌʫʥʢʮʠʷ ʇʦʚʦʨʦʪ  ʧʦʟʚʦʣʷʝʪ ʧʦʚʦʨʘʯʠʚʘʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ ʚʦʢʨʫʛ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʠ (ʠʣʠ) ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʵʢʨʘʥʘ. 

ʐʫʧʚʴ ʨʧʛʞʩʦʬʫʵ ʫʧʰʣʬ ʠʩʞʦʡʸ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʇʦʚʦʨʦʪ  ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ . ʉʤʝʱʝʥʠʝ ʤʳʰʠ ʚʣʝʚʦ-ʚʧʨʘʚʦ ʧʦʚʦ-

ʨʘʯʠʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʚʚʝʨʭ-ʚʥʠʟ ï ʚʦʢʨʫʛ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ 
ʤʳʰʠ ʚ ʤʦʤʝʥʪ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

ʋ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʟʦʚ. 

ʐʫʧʚʴ ʨʧʛʞʩʦʬʫʵ ʫʧʰʣʬ ʠʩʞʦʡʸ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ Ctrl. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʨʩʙʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ . ʉʤʝʱʝʥʠʝ ʤʳʰʠ ʚʣʝʚʦ-ʚʧʨʘʚʦ ʧʦʚʦ-

ʨʘʯʠʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʚʚʝʨʭ-ʚʥʠʟ ï ʚʦʢʨʫʛ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ 

ʤʳʰʠ ʚ ʤʦʤʝʥʪ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʢʣʘʚʠʰʫ. 
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 Șȫȵȶȹȸ 

ʌʫʥʢʮʠʷ ʅʘʢʣʦʥ  ʧʦʟʚʦʣʷʝʪ "ʥʘʢʣʦʥʷʪʴ" ï ʧʦʚʦʨʘʯʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ 
ʧʣʦʩʢʦʩʪʠ  ʵʢʨʘʥʘ, ʪʦʯʥʝʝ, ʚʦʢʨʫʛ ʦʩʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʝʛʦ ʧʣʦʩʢʦʩʪʠ. 

ʐʫʧʚʴ "ʦʙʣʤʧʦʡʫʵ" ʡʠʧʚʩʙʟʞʦʡʞ ʦʙ ʶʣʩʙʦʞ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʅʘʢʣʦʥ  ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ, ʚ ʪʦʯʢʫ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ɺʳ ʩʦʙʠ-
ʨʘʝʪʝʩʴ ʧʦʚʦʨʘʯʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ  . ʉʤʝʱʝʥʠʝ ʤʳʰʠ "ʚʣʝʚʦ" ʧʦʚʦʨʘʯʠʚʘʝʪ 
ʠʟʦʙʨʘʞʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, "ʚʧʨʘʚʦ" ï ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʤʦʤʝʥʪ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

ʋ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʳʟʦʚ. 

ʐʫʧʚʴ "ʦʙʣʤʧʦʡʫʵ" ʡʠʧʚʩʙʟʞʦʡʞ ʦʙ ʶʣʩʙʦʞ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʳʤʠ ʧʝʦʧʛʩʞʥʞʦʦʧ ʢʣʘʚʠʰʠ Ctrl + Shift. 

3. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʦʡ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ  . ʉʤʝʱʝʥʠʝ ʤʳʰʠ "ʚʣʝʚʦ" ʧʦʚʦʨʘʯʠʚʘʝʪ 
ʠʟʦʙʨʘʞʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, "ʚʧʨʘʚʦ" ï ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. 

ʆʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʤʦʤʝʥʪ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʢʣʘʚʠʰʫ. 

ʅʝʙʦʣʴʰʠʝ, ʪʦʯʥʳʝ ʧʦʚʦʨʦʪʳ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ 
ʧʦʤʦʱʴʶ ʢʦʣʸʩʠʢʘ ʤʳh ʠ. 

ʐʫʧʚʴ ʪʤʞʜʣʙ ʨʧʛʞʩʦʬʫʵ ʡʠʧʚʩʙʟʞʦʡʞ ʦʙ ʶʣʩʙʦʞ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ. 

2. ʅʘʞʤʠʪʝ ʠ ʬʝʞʩʟʡʛʙʢʫʞ ʥʘʞʘʪʳʤʠ ʧʝʦʧʛʩʞʥʞʦʦʧ ʢʣʘʚʠʰʠ Ctrl + Shift. 

3. ɺʨʘʱʘʡʪʝ ʢʦʣʸʩʠʢʦ ʤʳʰʠ.  
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ʀʟʦʙʨʘʞʝʥʠʝ ʧʦʚʝʨʥʸʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʝʩʣʠ ɺʳ ʧʦʚʝʨʥʸʪʝ ʢʦʣ-y

ʩʠʢʦ "ʥʘ ʩʝʙʷ", ʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʝʩʣʠ ʧʦʚʝʨʥʸʪʝ ʝʛʦ "ʦʪ ʩʝʙʷ". 

4. ʆʪʧʫʩʪʠʪʝ ʢʣʘʚʠʰʠ. 

5. ʆʩʴ ʧʦʚʦʨʦʪʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʢʫʨʩʦʨ ʤʳʰʠ, ʘ ʝʩ-
ʣʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʢʥʘ, ʪʦ ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʦʢʥʘ. 

 ȗȫȼɃȽȫȬȳȻȹȭȫȸȳȰ (Zoom) 

ʌʫʥʢʮʠʷ ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʷ (Zoom)  ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ 

ʥʘ ʵʢʨʘʥʝ ʢʨʫʧʥʝʝ ʠʣʠ ʤʝʣʴʯʝ, ʠʟʤʝʥʠʪʴ ʤʘʩʰʪʘʙ ʚʳʚʦʜʘ ʥʘ ʵʢʨʘʥ. ʄʘʩ-

ʰʪʘʙ ʧʦʩʪʨʦʝʥʠʡ, ʧʨʠ ʵʪʦʤ, ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ʐʫʧʚʴ ʬʛʞʤʡʰʡʫʵ ʡʤʡ ʬʥʞʦʵʱʡʫʵ ʡʠʧʚʩʙʟʞʦʡʞ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ  ʉʜʚʠʛ ʚʠʜʘ ʧʘʥʝʣʠ  Tablet. 

2. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʥʫʞʥʳʡ ɺʠʜ, ʚ ʪʦ ʤʝʩʪʦ, ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʢʦ-
ʪʦʨʦʛʦ ɺʘʤ ʪʨʝʙʫʝʪʩʷ. 

3. ʅʘʞʤʠʪʝ ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʥʘʞʘʪʦʡ ʤʞʛʬʷ ʢʥʦʧʢʫ ʤʳʰʠ. 

4. ʉʤʝʩʪʠʪʝ ʤʳʰʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʂʫʨʩʦʨ ʤʳʰʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 
 

. ʉʤʝʱʝʥʠʝ ʤʳʰʠ ʚʣʝʚʦ ʠ ʚʥʠʟ ʫʤʝʥʴ-

ʰʘʝʪ ʤʘʩh ʪʘʙ ʠ ʚʠʜʠʤʳʡ ʨʘʟʤʝʨ ʦʙʲʝʢʪʦʚ ʥʘ ʵʢʨʘʥʝ, ʩʤʝʱʝʥʠʝ ʚʧʨʘʚʦ ʠ 

ʚʚʝʨʭ ï ʫʚʝʣʠʯʠʚʘʝʪ. ʇʨʠ ʵʪʦʤ ʪʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʢʫʨʩʦʨ ʤʳʰʠ 

ʚ ʤʦʤʝʥʪ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ, ʦʩʪʘʝʪʩʷ ʥʘ ʤʝʩʪʝ. ʀʟʦʙʨʘʞʝʥʠʝ ʢʘʢ ʙʳ ʨʘʟʙʝ-

ʛʘʝʪʩʷ ʦʪ ʥʝʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠ ʩʞʠʤʘʝʪʩʷ ʢ ʥʝʡ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ. 

5. ʆʪʧʫʩʪʠʪʝ ʢʥʦʧʢʫ ʤʳʰʠ. 

6. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ: ʦʪʞʘʪʴ ʢʥʦʧʢʫ , ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʆʩ-
ʪʘʥʦʚʠʪʴ ʧʘʥʝʣʠ Tablet, ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʥʘʞʘʪʴ ESC. 

 ʌ ʭʬʦʣʯʡʡ ʡʥʞʞʫʪʸ ʨʩʧʪʫʙʸ ʙʤʵʫʞʩʦʙʫʡʛʙ ð ʛʩʙʲʞʦʡʞ ʣʧʤʞʪʡʣʙ ʥʴʱʡ. 

ʌʪʫʙʦʧʛʡʫʞ ʣʬʩʪʧʩ ʛ ʨʧʤʞ ʡʠʧʚʩʙʟʞʦʡʸ ʡ ʣʩʬʫʡʫʞ ʣʧʤʞʪʡʣʧ. 

 
ɺʨʘʱʝʥʠʝ ʢʦʣʸʩʠʢʘ ʤʳʰʠ (ʙʝʟ ʢʣʘʚʠʰ) ʚ ʆʢʥʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʟʤʝʥʷʝʪ 
ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ, ʘ ʚ ʆʢʥʝ ʧʨʦʩʤʦʪʨʘ ï ʜʣʠʥʫ (ʬʦʢʫʩʥʦʝ 
ʨʘʩʩʪʦʷʥʠʝ) ʦʙʲʝʢʪʠʚʘ ʢʘʤʝʨ  r (ʬʫʥʢʮʠʷ Zoom), ʪ.ʝ. ʠʟʤʝʥʷʝʪ  ʠ ʤʘʩʰʪʘʙ ʠ 
ʧʝʨʩʧʝʢʪʠʚʫ ʠʟʦʙʨʘʞʝʥʠʷ. 

ȍȭȹȯ ȵȹȷȫȸȯ 

ʂʦʤʘʥʜʫ ʚ bCAD ʤʦʞʥʦ ʦʪʜʘʪʴ, ʚʳʙʨʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʡ ʢʦʤʘʥʜʝ 

ʧʫʥʢʪ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ɻʣʘʚʥʦʛʦ ʤʝʥʶ ʠʣʠ ʱʸʣʢʥʫʚ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ ʧʫʥʢʪʫ ʢʥʦʧʢʝ ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

 ʐʫʧʚʴ ʨʩʞʩʛʙʫʵ ʛʴʨʧʤʦʞʦʡʞ ʣʧʥʙʦʝʴ ð ʩʙʚʧʫʬ ʡʦʪʫʩʬʥʞʦʫʙ ð ʦʙʟʥʡʫʞ 

ʦʙ ʣʤʙʛʡʱʬ Esc ʡʤʡ ʲʹʤʣʦʡʫʞ ʧʨʘʚʦʡ ʣʦʧʨʣʧʢ ʥʴʱʡ. 



24        bCAD-ʉʘʣʦʥ / ɺʠʪʨʠʥʘ   ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ȚȫȸȰȶɇ ȵȹȹȻȯȳȸȫȽ 

ʇʘʥʝʣʴ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʵʢʨʘʥʘ bCAD ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ɻʣʘʚʥʳʤ ʤʝʥʶ. ʂʦʛʜʘ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʩʪʨʫʤʝʥʪ ʘʢʪʠʚʝʥ 

ʠ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʢʥʘ ʧʨʦʝʢʪʘ, ʪʦ ʥʘ 

ʵʪʦʡ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʝʤ ʧʦʣʦʞʝʥʠʠ ʢʫʨʩʦʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʥʝʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ ʮʚʝʪʘ ʠ ʠʤʷ ʪʝʢʫɦʝʛʦ 

ʨʘʟʜʝʣʘ. 

ʅʘ ʇʘʥʝʣʠ ʢʦʦʨʜʠʥʘʪ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

 ʈʧʤʧʟʞʦʡʞ ʣʬʩʪʧʩʙ ï ʪʝʢʫʱʠʝ ʘʙʩʦʣʶʪʥʳʝ ʢʦʦʨʜʠʥʘʪʳ  ʢʫʨʩʦʨʘ ï x (ʠʣʠ ʨʘ-
ʜʠʫʩ r), y (ʠʣʠ ʧʦʣʷʨʥʳʡ ʫʛʦʣ a), z. 

 ʊʥʞʲʞʦʡʞ ʣʬʩʪʧʩʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʡ ʪʦʯʢʠ ð ʪʝʢʫʱʠʝ ɼʝʢʘʨʪʦʚʳ 
ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ ï dx, dy.  

 ʈʧʤʸʩʦʧʞ ʪʥʞʲʞʦʡʞ ʢʫʨʩʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʜʳʜʫʱʝʡ ʪʦʯʢʠ ï ʦʪʥʦʩʠʪʝʣʴ-
ʥʳʝ ʧʦʣʷʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ï r, a. 

 ʈʩʞʝʴʝʬʲʙʸ ʫʧʰʣʙ ï ʘʙʩʦʣʶʪʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʝʜʳʜʫʱʝʡ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʠ) 
ï x0 (ʠʣʠ ʨʘʜʠʫʩ r0), y0 (ʠʣʠ ʧʦʣʷʨʥʳʡ ʫʛʦʣ a0 ). 

ʈʙʦʞʤʵ ʣʧʧʩʝʡʦʙʫ 

ʇʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘʇʨʝʜʳʜʫʱʘʷ ʪʦʯʢʘ

ʊʝʢʫʱʠʡ ʮʚʝʪʉʤʝʱʝʥʠʝ ʢʫʨʩʦʨʘʇʦʣʷʨʥʦʝ ʩʤʝʱʝʥʠʝ

ʊʝʢʫʱʠʡ ʨʘʟʜʝʣ

 

ȕȫȵ ȾȵȫȲɆȭȫȽɇ Ƚȹɂȵȳ 

ʂʦʛʜʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʠʥʩʪʨʫʤʝʥʪ bCAD ʪʨʝʙʫʝʪ ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ, 

ʢʫʨʩʦʨ ʤʳh ʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʧʝʨʝʢʨʝʩʪʴʷ ï ʜʚʫʭ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʣʠʥʠʡ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʯʝʨʝʟ ʚʩʝ ʦʢʥʦ. ʇʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʧʝʨʝʢʨʝʩʪʴʷ ʥʝʧʨʝʨʳʚʥʦ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʇʘʥʝʣʠ ʢʦʦʨʜʠʥʘʪ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ 

ʨʝʜʘʢʪʦʨʘ. ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʢʫʱʠʤ ʫʩʪʘʥʦʚʢʘʤ. 

ɻ bCAD ʡʥʞʞʫʪʸ ʝʛʙ ʩʞʟʡʥʙ ʬʣʙʠʙʦʡʸ ʫʧʰʞʣ ʨʩʡ ʨʧʥʧʲʡ ʥʴʱʡ: 

1. ʧʨʷʤʦʝ ʫʢʘʟʘʥʠʝ ʪʦʯʢʠ ʢʫʨʩʦʨʦʤ. 

2. ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʷʟʢʠ. 

ȞȵȫȲȫȽɇ ȽȹɂȵȾ ȵȾȻȼȹȻȹȷ 

ʋʢʘʟʘʪʴ ʪʦʯʢʫ ʢʫʨʩʦʨʦʤ ʤʳʰʠ ʦʯʝʥʴ ʧʨʦʩʪʦ: 

1. ʋʩʪʘʥʦʚʠʪʝ ʢʫʨʩʦʨ-ʧʝʨʝʢʨʝʩʪʴʝ ʥʘ ʥʫʞʥʦʝ ʤʝʩʪʦ. 

1. ʑʸʣʢʥʠʪʝ ʤʞʛʧʢ ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʀʥʩʪʨʫʤʝʥʪ ʧʦʣʫʯʠʪ ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ. 
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ʋʧʰʣʙ, ʬʣʙʠʙʦʦʙʸ ʣʬʩʪʧʩʧʥ ʥʴʱʡ ʚʞʠ ʇʨʠʚʷʟʢʠ ʡʤʡ ʛ ʩʞʟʡʥʞ ʇʨʠʚʷʟʢʘ ʢ 

ʧʨʦʝʢʮʠʠ  ʛʪʞʜʝʙ ʨʧʨʙʝʞʫ ʛ ʩʙʚʧʰʬʷ ʨʤʧʪʣʧʪʫʵ. 

ʇʨʦʩʪʦ ʪʘʢ ʧʦʧʘʩʪʴ ʢʫʨʩʦʨʦʤ ʤʳʰʠ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʦʯʝʥʴ ʪʨʫʜʥʦ. ɼʣʷ 
ʪʦʯʥʳʭ ʧʦʩʪʨʦʝʥʠʡ bCAD ʫʤʝʝʪ ʚʳʨʘʚʥʠʚʘʪʴ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ: 

 ʆʢʨʫʛʣʷʪʴ ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ ʩ ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ (ɺʳʨʘʚʥʠʚʘʥʠʝ,  ʚ ʪʦʤ ʯʠʩ-
ʣʝ ʇʦ ʩʝʪʢʝ); 

 ɺʝʩʪʠ ʢʫʨʩʦʨ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʪ ʧʦʩʣʝʜʥʝʡ ʫʢʘʟʘʥʥʦʡ 
ʪʦʯʢʠ (ʫʜʝʨʞʠʚʘʪʴ Ctrl ʠʣʠ ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ) 

 ɿʘʮʝʧʣʷʪʴ ʢʫʨʩʦʨ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʦ-

ʩʣʝʜʥʝʡ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʠ (ɿʘʣʠʧʘʥʠʝ ʥʘ 90). 

 
ɺʩʝ ʨʝʞʠʤʳ, ʚʳʨʘʚʥʠʚʘʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ ʤʳʰʠ, ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʉʝʪʢʘ  ʧʘʥʝʣʠ ʋʩʪʘʥʦʚʢʠ ʨʝʜʘʢʪʦʨʘ (F7). 

ȓȼȺȹȶɇȲȹȭȫȽɇ ȺȻȳȭɊȲȵȳ 

ʇʨʠ ʧʦʤʦʱʠ ʤʳʰʠ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʫʟʣʦʚ ʩʝʪʢʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʇʨʠʚʷʟʢʠ. 

1. ɺʢʣʶʯʠʪʝ ʥʫʞʥʫʶ ʧʨʠʚʷʟʢʫ, ʥʘʞʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝʡ ʢʥʦʧʢʫ ʠʣʠ ʚʳʙʨʘʚ 
ʝʸ ʧʫʥʢʪ ʚ ʤʝʥʶ ʇʨʠʚʷʟʢʠ. ʋ ʢʫʨʩʦʨʘ-ʧʝʨʝʢʨʝʩʪʴʷ ʧʦʷʚʠʪʩʷ ʢʨʫʞʦʢ ï ʦʙʣʘʩʪʴ 
ʟʘʭʚʘʪʘ. 

2. ʅʘʢʨʦʡʪʝ ʦʙʣʘʩʪʴʶ ʟʘʭʚʘʪʘ ï ʢʨʫʞʢʦʤ ʢʫʨʩʦʨʘ ï ʣʠʥʠʶ (ʨʝʙʨʦ) ʦʙʲʝʢʪʘ, ʧʦ 
ʢʦʪʦʨʦʡ ʜʦʣʞʥʘ ʩʨʘʙʦʪʘʪʴ ʧʨʠʚʷʟʢʘ. ʅʘ ʪʦʯʢʝ, ʧʨʠʚʷʟʢʘ ʢ ʢʦʪʦʨʦʡ ʩʨʘʙʦʪʘʣʘ, 
ʧʦʷʚʠʪʩʷ ʤʘʯ̫ʦʢ-ʠʥʜʠʢʘʪʦʨ. 

 ʎʚʝʪ ʠʥʜʠʢʘʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʇʨʠʚʷʟʢʘ ʢ ʧʨʦʝʢʮʠʠ . ʄʘʣʠʥʦʚʳʡ ï 
ʦʟʥʘʯʘʝʪ ʧʨʠʚʷʟʢʫ ʢ ʩʘʤʦʡ ʪʦʯʢʝ, ʟʝʣʝʥʳʡ ï ʢ ʝʸ ʧʨʦʝʢʮʠʠ ʥʘ ʈʘʙʦʯʫʶ ʧʣʦʩ-
ʢʦʩʪʴ.  

3. ʑʸʣʢʥʠʪʝ ʤʞʛʧʢ ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʀʥʩʪʨʫʤʝʥʪ ʧʦʣʫʯʠʪ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʫʶ ʩʨʘʙʦʪʘʣʘ ʧʨʠʚʷʟʢʘ. 

ʊʦʡ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʤʘʷʯʦʢ-ʠʥʜʠʢʘʪʦʨ. ʉ ʫʯʸʪʦʤ ʨʝʞʠʤʘ ʇʨʠʚʷʟʢʘ ʢ 

ʧʨʦʝʢʮʠʠ . ʇʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʦʡ ʨʦʣʠ ʥʝ ʠʛʨʘʝʪ. 

ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʫʢʘʟʘʪʴ ʚʝʨʰʠʥʫ ʦʪʨʝʟʢʘ ʠʣʠ ʣʦʤʘʥʦʡ, ʥʫʞʥʦ ʚʢʣʶʯʠʪʴ 
ʧʨʠʚʷʟʢʫ ɺ ʚʝʨʰʠʥʫ ʦʪʨʝʟʢʘ  ʠ ʢʦʩʥʫʪʴʩʷ ʵʪʦʛʦ ʦʪʨʝʟʢʘ ʠʣʠ ʩʝʛʤʝʥʪʘ ʣʦ-

ʤʘʥʦʡ ʚ ʪʦʡ ʧʦʣʦʚʠʥʝ ʦʪʨʝʟʢʘ (ʩʝʛʤʝʥʪʘ) ʢʦʪʦʨʘʷ ʙʣʠʞʝ ʢ ʥʫʞʥʦʡ ʚʝʨʰʠ-

ʥʝ. ɺ ʢʘʢʦʤ ʠʤʝʥʥʦ ʤʝʩʪʝ ʵʪʦʡ ʧʦʣʦʚʠʥʳ ï ʥʝʚʘʞʥʦ. ʇʨʠʚʷʟʢʘ ʚʦʟʴʤʝʪ ʪʫ 

ʚʝʨʰʠʥʫ ʦʪʨʝʟʢʘ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ ʢ ʢʫʨʩʦʨʫ.  

 ɾʪʤʡ ʛ ʨʧʠʡʯʡʡ ʣʬʩʪʧʩʙ ʪʩʙʚʧʫʙʤʡ ʦʞʪʣʧʤʵʣʧ ʛʣʤʷʰʞʦʦʴʮ ʨʩʡʛʸʠʧʣ, ʫʧ 
ʩʸʝʧʥ ʪʧ ʠʦʙʣʧʥ-ʡʦʝʡʣʙʫʧʩʧʥ ʨʧʸʛʤʸʞʫʪʸ ʥʦʧʜʧʫʧʰʡʞ (é). ɽʤʸ ʛʴʚʧʩʙ 
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ʦʬʟʦʧʢ ʡʠ ʪʩʙʚʧʫʙʛʱʡʮ ʨʩʡʛʸʠʧʣ ʡʪʨʧʤʵʠʬʢʫʞ ʣʤʙʛʡʱʬ Tab. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʷʟʦʢ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʪʦʯʝʢ. ʀʤʝʥʥʦ 

ʦʥ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʷʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ʇʦʜʨʦʙʥʝʝ ʦ ʧʨʠʚʷʟʢʘʭ ʥʘʧʠʩʘʥʦ ʚ ʦʜʥʦʠʤʸʥʥʦʤ ʨʘʟʜʝʣʝ ʥʘ ʩʪʨ. 65. 

 ɻ bCAD-ʉʘʣʦʥ ʡ bCAD-ɺʠʪʨʠʥʘ ʩʞʣʧʥʞʦʝʬʞʫʪʸ ʬʣʙʠʴʛʙʫʵ ʨʧʤʧʟʞʦʡʞ 
ʛʪʫʙʛʤʞʦʦʴʮ ʧʚʳʞʣʫʧʛ ʣʬʩʪʧʩʧʥ ʪ ʨʧʥʧʲʵʷ ʨʩʡʛʸʠʧʣ ɺ ʪʦʯʢʫ ʧʝʨʝʩʝ-

ʯʝʥʠʷ  ʡ ɺ 2D ʪʦʯʢʫ . ð ʯʛʞʫ ʡʦʝʡʣʙʫʧʩʙ ʤʘʣʠʥʦʚʳʡ.  

ʈʩʡ ʨʘʩʩʪʘʥʦʚʢʝ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʤ ʚʠʜʝ, ʩʞʟʡʥ ʇʨʠʚʷʟʢʘ ʢ ʧʨʦʝʢʮʠʠ  
ʝʧʤʟʞʦ ʚʴʫʵ ʛʴʣʤʷʰʞʦ, ʯʛʞʫ ʡʦʝʡʣʙʫʧʩʙ ð ʤʘʣʠʥʦʚʳʡ. ʈʩʡ ʨʘʩʩʪʘʥʦʚʢʝ 

ʥʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ ʛʣʤʷʰʞʦ, ʯʛʞʫ ʡʦʝʡʣʙʫʧʩʙ ð ʟʝʣʝʥʳʡ. 

ȞȵȫȲȫȸȳȰ ȹȬɅȰȵȽȹȭ ȯȶɊ ȭɆȺȹȶȸȰȸȳɊ ȯȰȴȼȽȭȳȴ 

ʄʥʦʛʠʝ ʢʦʤʘʥʜʳ bCAD ʪʨʝʙʫʶʪ ʫʢʘʟʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʜʦ 

ʥʘʯʘʣʘ ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʧʝʨʘʮʠʠ. ɺ bCAD ʦʙʲʝʢʪʳ ʥʘ ʵʢʨʘʥʝ ʫʢʘʟʳʚʘʶʪʩʷ 
ʧʨʠ ʧʦʤʦʱʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʦʙʳʯʥʦ ʤʳʰʴ). 

ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

 ʋʢʘʟʘʪʴ ʦʙʲʝʢʪʳ ʢʫʨʩʦʨʦʤ ʤʳʰʠ. 

 ɺʳʙʨʘʪʴ ʦʙʲʝʢʪʳ ʨʘʤʢʦʡ. 

ɺʳʙʦʨ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

 ʦʙʳʯʥʦʤ, ʩ ʫʯʸʪʦʤ ʦʙʲʝʜʠʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʛʨʫʧʧʳ ʠ  

 ʙʝʟ ʛʨʫʧʧ (ʩʤ. ʩʪʨ. 29). 

ȞȵȫȲȫȸȳȰ ȹȬɅȰȵȽȹȭ ȵȾȻȼȹȻȹȷ ȷɆɃȳ 

ʂʦʛʜʘ ʠʥʩʪʨʫʤʝʥʪ ʪʨʝʙʫʝʪ ʫʢʘʟʘʪʴ ʦʙʲʝʢʪ ð ʢʫʨʩʦʨ ʚ ʆʢʥʝ ʨʝʜʘʢʪʠʨʦ-

ʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʢʨʫʞʢʘ. 

ʐʫʧʚʴ ʬʣʙʠʙʫʵ ʧʚʳʞʣʫ ʣʬʩʪʧʩʧʥ ʥʴʱʡ, 
ʦʬʟʦʧ: 

ʇʚʳʞʣʫ ʬʣʙʠʙʦ 

1. ʇʦʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʥʘ ʣʶʙʫʶ ʣʠʥʠʶ (ʨʝʙʨʦ) 
ʦʙʲʝʢʪʘ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ. 

4. ʑʸʣʢʥʫʪʴ ʥʘ ʥʸʤ ʤʞʛʧʢ ʢʥʦʧʢʦʡ ʤʳʰʠ.  

ɺʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʚʳʜʝʣʷʝʪʩʷ ʮʚʝʪʦʤ.  

 

ʈʩʙʛʡʤʵʦʧ  

 

ʆʞʨʩʙʛʡʤʦɻʧ 

 
 

 
ɽʩʣʠ ʢʫʨʩʦʨ-ʢʨʫʞʦʢ ʥʘʢʨʦʝʪ ʣʠʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪ-
ʩʷ ʇʘʥʝʣʴ ʫʢʘʟʘʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʚʳʙʦʨ. 
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ɻ ʧʚʴʰʦʧʥ ʩʞʟʡʥʞ ʛʴʚʧʩʙ, ʞʪʤʡ ʧʚʳʞʣʫ ʛʮʧʝʡʫ ʛ ʛʨʫʧʧʫ, ʫʧ ʚʬʝʬʫ ʛʴ-

ʚʩʙʦʴ ʛʪʞ ʞʹ ʧʚʳʞʣʫʴ. 

ʂʫʨʩʦʨ-ʢʨʫʞʦʢ ʦʯʝʨʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʟʘʭʚʘʪʘ ʦʙʲʝʢʪʦʚ. ʏʪʦʙʳ ʫʢʘʟʘʪʴ 

ʦʙʝ̡ʢʪ, ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʢʨʫʞʦʢ ʭʦʪʷ ʙʳ ʢʘʩʘʣʩʷ ʝʛʦ ʣʠʥʠʠ.  

 ʌʝʧʚʦʬʷ ʝʤʸ ɻʙʪ ʛʞʤʡʰʡʦʬ ʦʙʣʘʩʪʠ ʟʘʭʚʘʪʘ (ʩʙʠʥʞʩ ʣʬʩʪʧʩʙ-ʣʩʬʟʣʙ) 

ʬʪʫʙʦʧʛʡʫʞ ʰʞʩʞʠ ʥʞʦʷ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ \ ʆʪʦʙʨʘʞʝʥʠʷ. 

ȍɆȬȹȻ ȹȬɅȰȵȽȹȭ Ȼȫȷȵȹȴ 

ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʨʘʤʢʦʡ ʦʩʦʙʝʥʥʦ ʫʜʦʙʝʥ, ʝʩʣʠ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʦʙʲʝʢʪʦʚ. ʆʥ ʚʢʣʶʯʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʧʫʩʪʦʝ ʤʝʩʪʦ, 

ʪ.ʝ. ʪʫʜʘ, ʛʜʝ ʥʝʪ ʦʙʲʝʢʪʘ ʥʫʞʥʦʛʦ ʜʣʷ ʦʧʝʨʘʮʠʠ ʪʠʧʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

bCAD ʧʨʝʜʣʦʞʠʪ ɺʘʤ ʫʢʘʟʘʪʴ ʝʱʸ ʦʜʥʫ ʪʦʯʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʧʦ-

ʣʫʯʝʥʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʠ ʫʢʘʞʝʪ ʦʙʝ̡ʢʪʳ ʜʣʷ ʦʧʝʨʘʮʠʠ. 
ʇʝʨʚʳʡ ʫʛʦʣ ʵʪʦʡ ʦʙʣʘʩʪʠ ɺʳ ʫʞʝ ʫʢʘʟʘʣʠ, ʱʸʣʢʥʫʚ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳ-

ʰʠ ʧʨʠ ʫʢʘʟʘʥʠʠ ʦʙʲʝʢʪʘ. ʊʝʧʝʨʴ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʤʳʰʠ ʦʪ ʫʢʘʟʘʥʥʦʡ 

ʪʦʯʢʠ ʙʫʜʝʪ ʨʠʩʦʚʘʪʩɹʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʨʘʤʢʘ. 

ɽʩʣʠ ʚʪʦʨʘʷ ʫʢʘʟʘʥʥʘʷ ɺʘʤʠ ʪʦʯʢʘ ʣʝʞʠʪ ʧʨʘʚʝʝ ʧʝʨʚʦʡ, ʪʦ ʚʳʙʠʨʘʶʪʩʷ 

ʪʦʣʴʢʦ ʦʙʲʝʢʪʳ, ʮʝʣʠʢʦʤ ʧʦʧʘʚʰʠʝ ʚ ʫʢʘʟʘʥʥʫʶ ʦʙʣʘʩʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 

ʥʠʞʝ). 

 
ɻ ʧʚʴʰʦʧʥ ʩʞʟʡʥʞ ʛʴʚʧʩʙ, ʰʫʧʚʴ ʛʴʚʩʙʫʵ ʫʙʣʡʥ ʪʨʧʪʧʚʧʥ ʛʨʫʧʧʫ, ʦʙ-

ʝʧ ʦʙʣʩʴʫʵ ʛʪʞ ʞʹ ʧʚʳʞʣʫʴ.  

ʊʤʞʛʙ ʦʙʨʩʙʛʧ 

         

1

2
 

ɻʴʚʩʙʦ ʧʚʳʞʣʫ

 

 

1 

2 

 

ɻʴʚʩʙʦ ʧʚʳʞʣʫ
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʪʦʨʘʷ ʫʢʘʟʘʥʥʘʷ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʣʝʚʝʝ ʧʝʨʚʦʡ, ʨʘʤ-
ʢʘ ʨʠʩʫʝʪʩʷ çʧʝʨʝʯʸʨʢʥʫʪʦʡè ʠ ʚʳʙʠʨʘʶʪʩʷ ʦʙʲʝʢʪʳ, "ʥʘʢʨʳʪʳʝ" ʵʪʦʡ 

ʨʘʤʢʦʡ, ʪ.ʝ. ʧʦʧʘʚʰʠʝ ʚ ʫʢʘʟʘʥʥʫʶ ʦʙʣʘʩʪʴ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ. 

 
ɻ ʧʚʴʰʦʧʥ ʩʞʟʡʥʞ ʛʴʚʧʩʙ, ʰʫʧʚʴ ʛʴʚʩʙʫʵ ʫʙʣʡʥ ʪʨʧʪʧʚʧʥ ʛʨʫʧʧʫ, ʝʧ-

ʪʫʙʫʧʰʦʧ ʠʙʝʞʫʵ ʮʧʫʸ ʚʴ ʧʝʡʦ ʡʠ ʞʹ ʧʚʳʞʣʫʧʛ. 

ʊʨʩʙʛʙ ʦʙʤʞʛʧ 

          

1

2  

ɻʴʚʩʙʦʴ ʧʚʳʞʣʫʴ

 

 

 
ɺʪʦʨʘʷ ʪʦʯʢʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʚʳʰʝ, ʪʘʢ ʠ ʥʠʞʝ ʧʝʨʚʦʡ. ɼʣʷ ʚʳʙʦʨʘ 
ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʛʦʨʠʟʦʥʪʘʣʥɹʦʝ ʥʘʧʨʘʚʣʝʥʠʝ.  

ɽʩʣʠ ɺʳ ʫʢʘʞʝʪʝ ʟʘ ʦʜʠʥ ʨʘʟ ʙʦʣʝʝ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ð ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ-̫
ʚʠʪʩʷ ʇʘʥʝʣʴ ʫʢʘʟʘʥʠʷ ʦʙʲʝʢʪʦʚ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ ʚʳʙʦʨ. 

 

ȚȫȸȰȶɇ ȭɆȬȹȻȫ ȹȬɅȰȵȽȹȭ 

ʕʪʘ ʜʠʘʣʦʛʦʚʘʷ ʧʘʥʝʣʴ ʧʦʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʝʩʣʠ ɺʳ ʫʢʘʟʘʣʠ ʠʥ-
ʩʪʨʫʤʝʥʪʫ ʙʦʣʴʰʝ, ʯʝʤ ʦʜʠʥ ʦʙʲʝʢʪ. ʇʘʥʝʣʴ ʦʪʦʙʨʘʞʘʝʪ ʩʧʠʩʦʢ ʚʩʝʭ ʦʙʲ-

ʝʢʪʦʚ, ʧʦʧʘʚʰʠʭ ʧʦʜ ʢʫʨʩʦʨ (ʠʣʠ ʚ ʫʢʘʟʘʥʥʫʶ ʦʙʣʘʩʪʴ), ʢʦʪʦʨʳʝ ʠʥʩʪʨʫ-

ʤʝʥʪ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ. ʉ ʝʸ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʠʩʢʣʯʁʠʪʴ ʠʟ ʚʳʙʦʨʘ ʣʠʰ-

ʥʠʝ ʦʙʲʝʢʪʳ.  

ɽʩʣʠ ʠʥʩʪʨʫʤʝʥʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨ, ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʦ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʩʝ ʦʙʲʝʢʪʳ ʠʟ ʩʧʠʩʢʘ ʩʯʠʪʘ-

ʶʪʩʷ ʚʳʙʨʘʥʥʳʤʠ ʠ ʚʳʜʝʣʷʶʪʩʷ ʮʚʝʪʦʤ. ʀʥʘʯʝ ɺʳ ʩʤʦʞʝʪʝ ʚʳʙʨʘʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʦʙʲʝʢʪ.  

ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ (ʠʣʠ ʚʢʣʶʯʠʪʴ ʨʘʥʝʝ ʠʩʢʣʯʁʸʥʥʳʡ) ʦʙʲʝʢʪ ʠʟ ʚʳʙʦʨʘ, 
ʱʸʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʩʪʨʦʢʝ ʩ ʝʛʦ ʠʤʝʥʝʤ. 

ʌʣʘʛ ʇʦʢʘʟʳʚʘʪʴ ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ 

ʚʢʣʶʯʘʝʪ ʠʣʠ ʚʳʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝ-

ʥʠʝ ʚ ʩʧʠʩʢʝ ʅʘʟʚʘʥʠʷ ʦʙʲʝʢʪʘ, ʚʤʝʩ-

ʪʦ ʝʛʦ ʫʩʣʦʚʥʦʛʦ ʀʤʝʥʠ. 

ʌʣʘʛ ʇʦʜʩʚʝʪʠʪʴ ʚʳʙʨʘʥʥʳʝ ʦʙʲʝʢ-
ʪ  rʚʢʣʶʯʘʝʪ ʠʣʠ ʚʳʢʣʶʯʘʝʪ ʨʝʞʠʤ, 

ʈʙʦʞʤʵ ʬʣʙʠʙʦʡʸ ʧʚʳʞʣʫʧʛ 
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ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʙʨʘʥʥʳʝ ʚ ʩʧʠʩʢʝ ʦʙʲ-

ʝʢʪʳ "ʧʦʜʩʚʝʯʠʚʘʶʪʩʷ", ʪ.ʝ. ʚʳʜʝ-

ʣʷʶʪʩʷ ʮʚʝʪʦʤ ʋʢʘʟʘʥʥʳʡ ʚ ʆʢʥʝ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ.  

ʂʥʦʧʢʘ ɺʩʝ ʚʳʙʠʨʘʝʪ ʚʩʝ ʦʙʲʝʢʪʳ 

ʩʧʠʩʢʘ. 

 
 

 
ʏʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʩʪʠʣʴ, ʬʣʙʠʙʦʦʴʢ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, 
ʚʳʙʝʨʠʪʝ ʚ ʤʝʥʶ ʌʘʡʣ \ ʅʘʩʪʨʦʡʢʠ ʠ ʦʪʢʨʦʡʪʝ ʟʘʢʣʘʜʢʫ ʎʚʝʪʘ. 

țȰȱȳȷ ȭɆȬȹȻȫ ȌȰȲ ȮȻȾȺȺ 

ʆʙʳʯʥʦ, ʝʩʣʠ ʦʙʲʝʢʪʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʫ, ʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʮʠʡ 
ʚʳʙʠʨʘʶʪ ʠʭ ʢʘʢ ʦʜʠʥ ʦʙʲʝʢʪ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ 

ʠʣʠ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʳ, ʥʝ ʨʘʟʙʠʚʘʷ ʩʘʤʫ 

ʛʨʫʧʧʫ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ bCAD ʠʤʝʝʪʩʷ ʨʝʞʠʤ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ɹʝʟ 

ʛʨʫʧʧ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʙʲʝʢʪʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʛʨʫʧʧʳ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʚʩʝ ʦʪʜʝʣʴʥʳʝ. ɻʨʫʧʧʳ ʠʛʥʦʨʠʨʫʶʪʩʷ. 

 ʐʫʧʚʴ ʛʣʤʷʰʡʫʵ (ʛʴʣʤʷʰʡʫʵ) ʩʞʟʡʥ ʛʴʚʧʩʙ ʧʚʳʞʣʫʧʛ ɹʝʟ ʛʨʫʧʧ, ʬʪʫʙ-
ʦʧʛʡʫʞ (ʪʦʡʥʡʫʞ) ʧʝʦʧʡʥʹʦʦʴʢ ʭʤʙʜ ʦʙ ʨʙʦʞʤʡ ʡʦʪʫʩʬʥʞʦʫʙ ʈʧʥʞʫʡʫʵ 

ʡʤʡ ʦʙʟʥʡʫʞ ʣʤʙʛʡʱʡ Ctrl+G. 

ʂʦʛʜʘ ʨʝʞʠʤ ɹʝʟ ʛʨʫʧʧ ʚʢʣʶʯʝʥ, ʥʘ ʧʘʥʝʣʠ ʧʦʜʩʢʘʟʢʠ, ʚ ʥʠʞʥʝʤ ʧʨʘʚʦʤ 

ʫʛʣʫ ʵʢʨʘʥʘ ʧʦʷʚʣʷʝʪʩʷ ʥʘʜʧʠʩʴ ɹʝʟ ʛʨʫʧʧ (ʨʠʩʫʥʦʢ ʩʣʝʚʘ), ʘ ʢʥʦʧʢʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʈʘʟʜʝʣʠʪʴ ʛʨʫʧʧʫ  ʠ ɼʦʙʘʚʠʪʴ ʚ ʛʨʫʧʧʫ  ʩʪʘʥʦʚʷʪʩʷ ʥʝ-

ʜʦʩʪʫʧʥʳʤʠ (ʨʠʩʫʥʦʢ ʩʧʨʘʚʘ). 
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țȫȲȯȰȶɆ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʤʦʜʝʣʷʤʠ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʨʝʤʝʥʥʦ 

ʩʢʨʳʪʴ ʥʝʢʦʪʦʨʳʝ ʝʝ ʦʙʲʝʢʪʳ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʚʠʜʝʪʴ ʦʩʪʘʣʴʥʳʝ. 

ɹʳʚʘʝʪ ʥʫʞʥʦ ʟʘʧʨʝʪʠʪʴ ʠʟʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʠ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʨʘʙʦʪʘ 

ʩ ʢʦʪʦʨʳʤʠ ʟʘʢʦʥʯʝʥʘ, ʯʪʦʙʳ ʩʣʫʯʘʡʥʦ ʥʝ ʠʩʧʦʨʪʠʪʴ ʠʭ. ʈʝʘʣʠʟʫʝʪʩʷ ʵʪʦ 

ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʈʘʟʜʝʣʦʚ.  

ɺʩʝ ʦʪʦʙʨʘʞʘʝʤʳʝ ʦʙʲʝʢʪʳ ʚ bCAD: ʣʠʥʠʠ, ʦʢʨʫʞʥʦʩʪʠ, ʜʫʛʠ, ʪʝʢʩʪ, ʤʥʦ-
ʛʦʫʛʦʣʴʥʠʢʠ, ʰʪʨʠʭʦʚʢʠ, ʛʨʫʧʧʳ, ʪʨʸʭʤʝʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʤʝʨʳ ʠ ʠʩ-

ʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ, ʚʥʝʩʝʥʳ ʚ ʧʦʠʤʝʥʦʚʘʥʥʳʝ ʩʧʠʩʢʠ ʦʙʲʝʢʪʦʚ. ʊʘʢʦʡ 

ʩʧʠʩʦʢ ʥʘʟʳʚʘʝʪʩʷ ʈʘʟʜʝʣ. ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʠʤʝʝʪ ʠʤ,̫ ʦʪʣʠʯʘʁʱʝʝ ʝʛʦ ʦʪ 

ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ. ʏʠʩʣʦ ʨʘʟʜʝʣʦʚ ʚ ʤʦʜʝʣʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦ. 

 
ʃʙʟʝʴʢ ʧʚʳʞʣʫ ʛʮʧʝʡʫ ʫʧʤʵʣʧ ʛ ʧʝʡʦ ʈʘʟʜʝʣ. 

 ɽʤʸ ʪʧʠʝʙʦʡʸ, ʬʝʙʤʞʦʡʸ ʡ ʡʠʥʞʦʞʦʡʸ ʪʛʧʢʪʫʛ ʩʙʠʝʞʤʙ ʡʪʨʧʤʵʠʬʢʫʞ ʡʦ-

ʪʫʩʬʥʞʦʫ ʈʘʟʜʝʣʳ  ʨʙʦʞʤʡ ʋʩʪʘʥʦʚʢʠ ʨʝʜʘʢʪʦʨʘ (ʪʥ. ʪʫʩ. 75).  

ʈʘʟʜʝʣ ʤʦʞʝʪ ʙʳʪʴ ʚʠʜʠʤʳʤ ʠʣʠ ʥʝʚʠʜʠʤʳʤ.  ɽʩʣʠ ʨʘʟʜʝʣ ʚʠʜʠʤʳʡ, ʪʦ 
ʚʩʝ ʦʙʲʝʢʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ, ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ, ʠʭ ʤʦʞʥʦ ʠʟʤʝ-

ʥʷʪʴ ʠ ʫʜʘʣʷʪʴ. ɽʩʣʠ ʨʘʟʜʝʣ ʥʝʚʠʜʠʤʳʡ, ʪʦ ʥʝʚʠʜʠʤʳ ʚʩʝ ʦʙʲʝʢʪʳ, ʚʭʦ-

ʜʷʱʠʝ ʚ ʥʝʛʦ. ʅʝʚʠʜʠʤʳʝ ʦʙʲʝʢʪʳ ʥʝʣʴʟʷ ʚʳʙʨʘʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘ-

ʮʠʡ. 

 ʐʫʧʚʴ ʪʣʩʴʫʵ (ʨʧʣʙʠʙʫʵ) ʩʙʠʝʞʤ ʦʙʟʥʡʫʞ ʣʦʧʨʣʬ ʈʘʟʜʝʣʳ  ʨʙʦʞʤʡ 
ʧʣʦʙ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ ʡʤʡ  ʋʩʪʘʥʦʚʢʠ ʨʝʜʘʢʪʦʨʘ ʡ, ʛ ʨʧʸʛʡʛʱʞʥʪʸ ʪʨʡ-

ʪʣʞ, ʬʪʫʙʦʧʛʡʫʞ (ʪʦʡʥʡʫʞ) ʜʙʤʧʰʣʬ ʩʸʝʧʥ ʪ ʞʜʧ ʡʥʞʦʞʥ. 

ʈʘʟʜʝʣ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʦʨʦʞʝʥ. ɽʩʣʠ ʨʘʟʜʝʣ ʟʘʤʦʨʦʞʝʥ, ʪʦ ʚʩʝ ʦʙʲʝʢʪʳ, 

ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ, ʟʘʱʠʱʝʥʳ ʦʪ ʠʟʤʝʥʝʥʠʡ. ʆʙʲʝʢʪ ʠʟ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʨʘʟ-

ʜʝʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʠʚʷʟʦʢ, ʥʦ ʝʛʦ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ. ɺʳ ʥʝ 

ʩʤʦʞʝʪʝ ʫʢʘʟʘʪʴ ʪʘʢʦʡ ʦʙʲʝʢʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. 

 ʐʫʧʚʴ ʠʙʥʧʩʧʠʡʫʵ (ʩʙʠʥʧʩʧʠʡʫʵ) ʩʙʠʝʞʤ ʦʙʟʥʡʫʞ ʣʦʧʨʣʬ ʈʘʟʜʝʣʳ  
ʨʙʦʞʤʡ ʧʣʦʙ ʩʞʝʙʣʫʡʩʧʛʙʦʡʸ ʡʤʡ  ʋʩʪʘʥʦʚʢʠ ʨʝʜʘʢʪʦʨʘ, ʛʴʚʞʩʡʫʞ ʛ 

ʨʧʸʛʡʛʱʞʥʪʸ ʪʨʡʪʣʞ ʡʥʸ ʩʙʠʝʞʤʙ ʡ ʦʙʟʥʡʫʞ ʦʙ ʣʦʧʨʣʬ ɿʘʤʦʨʦʟʠʪʴ . 

ʂʘʞʜʦʝ ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʩʚʦʡ ʪʝʢʫʱʠʡ ʨʘʟʜʝʣ, ʪʦ ʝʩʪʴ ʪʦʪ, ʚ 

ʢʦʪʦʨʳʡ ʧʦʤʝɦʘʁʪʩʷ ʚʩʝ ʚʥʦʚʴ ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʵʪʦʤ ʦʢʥʝ ʦʙʲʝʢʪʳ. ʊʝʢʫ-

ʱʠʡ ʨʘʟʜʝʣ ʚʩʝʛʜʘ ʚʠʜʠʤʳʡ. ʊʦʣʴʢʦ ʦʜʠʥ ʨʘʟʜʝʣ ʜʣʷ ʢʘʞʜʦʛʦ ʦʢʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʪʝʢʫɦʠʤ, ʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʨʪʝʞʘ ʚ ʦʢʥʘʭ ʦʜʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʢʫʱʠʝ ʨʘʟʜʝʣʳ. 

 
ʆʞʣʧʫʧʩʴʞ ʡʦʪʫʩʬʥʞʦʫʴ ʩʙʚʧʫʙʷʫ ʪ ʧʚʳʞʣʫʙʥʡ ʛ ʧʨʩʞʝʞʤʞʦʦʴʮ ʩʙʠʝʞ-
ʤʙʮ. ʆʬʟʦʴʞ ʩʙʠʝʞʤʴ ʧʦʡ ʪʧʠʝʙʷʫ ʙʛʫʧʥʙʫʡʰʞʪʣʡ ʡ ʥʧʜʬʫ ʙʛʫʧʥʙʫʡʰʞ-
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ʪʣʡ ʌɽɹʄʘʋʕ ʛʪʞ ʧʚʳʞʣʫʴ ʛ ʧʨʩʞʝʞʤʞʦʦʴʮ ʩʙʠʝʞʤʙʮ. 

ʇʝʨʝʯʝʥʴ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ.  

ʋʙʚʤʡʯʙ 1. ʁʦʪʫʩʬʥʞʦʫʴ, ʣʧʫʧʩʴʞ ʥʧʜʬʫ ʬʝʙʤʸʫʵ ʧʚʳʞʣʫʴ ʡʠ ʩʙʠʝʞʤʧʛ 

ʁʦʪʫʩʬʥʞʦʫ ʈʙʦʞʤʵ ʉʙʠʝʞʤ 

 ʄʥʦʛʦʚʠʜʦʚʳʡ ʯʝʨ-
ʪʝʞ  

ʉʪʫʜʠʷ ʆʙʱʠʝ ʚʠʜʳ 

 ʄʘʢʝʪ ʢʦʤʥʘʪʳ. ʉʪʫʜʠʷ ʄʘʢʝʪ ʢʦʤʥʘʪʳ 

ʇʦʜʨʦʙʥʝʝ ʩʤʦʪʨʠʪʝ ʚ ʦʧʠʩʘʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʀʥʩʪʨʫʤʝʥʪ ʄʘʢʝʪ ʢʦʤʥʘʪʳ  (ʩʤ. ʩʪʨ. ʆʰʠʙʢʘ! ɿʘʢʣʘʜʢʘ ʥʝ 
ʦʧʨʝʜʝʣʝʥʘ.) ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

 ʄʘʢʝʪ ʢʦʤʥʘʪʳ ï ʜʣʷ ʩʪʝʥ, ʧʦʣʘ, ʝʛʦ ʩʝʪʢʠ ʠ ʧʦʜʚʝʩʦʚ. 

 ʂʘʤʝʨʳ ʤʘʢʝʪʘ ʢʦʤʥʘʪʳ ï ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʢʘʤʝʨ.  
ʊʘʢʦʝ ʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʙʳʩʪʨʦ ʩʢʨʳʪʴ ʩʪʝʥʳ ʠ ʧʦʢʘ-

ʟʘʪʴ ʪʦʣʴʢʦ ʨʘʩʩʪʘʚʣʝʥʥʫʶ ʚ ʧʦʤʝʱʝʥʠʠ ʤʝʙʝʣʴ ʠ ʜʨʫʛʠʝ ʧʨʝʜʤʝʪʳ. ʂʘ-

ʤʝʨʳ ʞʝ ʥʝ ʧʦʢʘʟʚrʘʪʴ ʚʦʦʙʱʝ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʨʘʙʦʪʝ. 

ʇʨʠʣʦʞʝʥʠʝ ʂʦʤʧʣʝʢʪʫʶʱʠʝ (ʩʤ. ʩʪʨ. 119) ʚʩʪʘʚʣʷʝʪ ʚ ʨʘʟʜʝʣ ʂʦʤ-

ʧʣʝʢʪʫʶɦ ʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʨʥʝ ʢʘʪʘʣʦʛʘ, ʘ ʝʩʣʠ ʦʙʲʝʢʪ 
ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʧʢʝ ʢʘʪʘʣʦʛʘ,  ʪʦ ʚ ʨʘʟʜʝʣ, ʠʤʷ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʠʤʝʥʝʤ 

ʚʝʪʚʠ ʢʘʪʘʣʦʛʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʢʦʨʥʝ ʜʝʨʝʚʘ ʢʘʪʘʣʦʛʘ ʠʤʝʝʪʩʷ ʧʘʧʢʘ 

ʄʦʡʢʠ, ʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʡ ʠ ʚʦ ʚʣʦʞʝʥʥʳʭ ʚ ʥʝʝ 

ʧʘʧʢʘʭ, ʧʦʧʘʜʫʪ ʚ ʨʘʟʜʝʣ ʄʦʡʢʠ.  
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ȗȰȸɉ ȟȫȴȶɆ 

ɺ ʵʪʦʤ ʤʝʥʶ ʩʦʙʨʘʥʳ ʢʦʤʘʥʜʳ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ʧʨʦʝʢʪʦʚ ï ʩʦʭʨʘʥʝʥʠʝ 

ʠ ʯʪʝʥʠʝ ʩʦʭʨʘʥʸʥʥʦʛʦ ʧʨʦʝʢʪʘ,  ʠʤʧʦʨʪ / ʵʢʩʧʦʨʪ, ʧʝʯʘʪʴ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝ-

ʥʠʝ ʦʪʯʸʪʘ ʠ ʦʯʠʩʪʢʠ ʤʦʜʝʣʠ ʠ ʥʝʢʦʪʦʨʳʝ ʥʘʩʪʨʦʡʢʠ. 

ʄʝʥʶ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: 

 ʉʦʟʜʘʪʴ ʧʦé ï ʩʦʟʜʘʪʴ ʥʦʚʦʶ ʤʦʜʝʣʴ ʧʦ ʰʘʙʣʦʥʫ. 

 ʉʦʟʜʘʪʴ ï ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʤʦʜʝʣʴ. 

 ʆʪʢʨʳʪʴé ï ʦʪʢʨʳʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʤʦʜʝʣʠ bCAD ʠʣʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ 
ʤʦʜʝʣʴ ʠʟ ʬʘʡʣʘ, ʩʦʟʜʘʥʥʦʛʦ ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

 ʆʪʢʨʳʪʴ ʨʘʩʪʨʦʚʳʡ ʬʘʡʣ ï ʦʪʢʨʳʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʩ ʨʘʩʪʨʦʚʳʤ ʠʟʦ-
ʙʨʘʞʝʥʠʝʤ. 

 ɿʘʢʨʳʪʴ ï ʟʘʢʨʳʪʴ ʪʝʢʫʱʫʶ ʤʦʜʝʣʴ 

 ʉʦʭʨʘʥʠʪʴ ï ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʤʦʜʝʣʴ. 

 ʉʦʭʨʘʥʠʪʴ ʢʘʢ... ï ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʤʦʜʝʣʴ ʚ ʥʦʚʦʤ ʬʘʡʣʝ. 

 ʇʝʯʘʪʴ ï ʥʘʧʝʯʘʪʘʪʴ ʤʦʜʝʣʴ ʠʣʠ ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ ʪʝʢʫʱʝʛʦ ʦʢʥʘ. 

 ʇʘʨʘʤʝʪʨʳ ʧʨʠʥʪʝʨʘ ï ʚʳʟʚʘʪʴ ʧʘʥʝʣʴ ʥʘʩʪʨʦʡʢʠ ʧʨʠʥʪʝʨʘ. 

 ʇʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ ï ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʪʨʘʥʠʮʳ ʜʣʷ ʧʝʯʘʪʠ ʠʟ ʪʝʢʫ-
ʱʝʛʦ ʦʢʥʘ. 

 ʅʘʩʪʨʦʡʢʠ ï ʥʘʩʪʨʦʠʪʴ ʦʩʥʦʚʥʳʝ ʫʩʪʘʥʦʚʢʠ bCAD. 

 ʕʢʩʧʦʨʪ ï ʟʘʧʠʩʘʪʴ ʤʦʜʝʣʴ ʚ ʬʘʡʣ ʚ ʦʜʥʦʤ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʬʦʨʤʘʪʦʚ, ʧʦʜʜʝʨ-
ʞʠʚʘʝʤʳʭ bCAD. 

 ʀʤʧʦʨʪ ʪʝʢʩʪʘ ï ʚʩʪʘʚʠʪʴ ʚ ʤʦʜʝʣʴ ʪʝʢʩʪ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. 

 ɿʘʛʨʫʟʠʪʴ ʙʣʦʢ ï ʚʩʪʘʚʠʪʴ ʚ ʤʦʜʝʣʴ ʩʦʭʨʘʥʸʥʥʳʡ ʨʘʥʝʝ ʙʣʦʢ ʠʣʠ ʜʨʫʛʫʶ 
ʤʦʜʝʣʴ. 

 ʉʦʭʨʘʥʠʪʴ ʙʣʦʢ ï ʩʦʭʨʘʥʠʪʴ ʯʘʩʪʴ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʙʣʦʢʘ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 
ʚʩʪʘʚʢʠ ʢʦʤʘʥʜʦʡ ɿʘʛʨʫʟʠʪʴ ʙʣʦʢ. 

 ʉʪʘʪʠʩʪʠʢʘ ï ʩʦʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʝʣʠ ʠ ʩʦʩʪʘʚ-
ʣʷʶʱʠʭ ʝʸ ʦʙʲʝʢʪʘʭ. 

 ʆʯʠʩʪʠʪʴ ʤʦʜʝʣʴ ï ʫʜʘʣʠʪʴ ʠʟ ʤʦʜʝʣʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʢʩʪʫʨʳ, ʰʨʠʬʪʳ, 
ʧʫʥʢʪʠʨʳ ʣʠʥʠʡ ʠ ʫʟʦʨʳ ʰʪʨʠʭʦʚʦʢ. 

 ʉʧʠʩʦʢ ʧʦʩʣʝʜʥʠʭ ʦʪʢʨʳʪʳʭ ʤʦʜʝʣʝʡ. 

 ɺʳʭʦʜ ï ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ bCAD. 
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ɻ ʩʬʣʧʛʧʝʪʫʛʞ ʨʩʡʛʞʝʞʦʴ ʫʧʤʵʣʧ ʫʞ ʪʛʞʝʞʦʡʸ, ʣʧʫʧʩʴʞ ʦʞʧʚʮʧʝʡʥʴʞ 
ʝʤʸ ʩʙʚʧʫʴ ʪ ʨʩʧʜʩʙʥʥʧʢ ʨʞʩʪʧʦʙʤʬ, ʙ ʫʙʣʟʞ ʫʞʥ, ʣʫʧ ʦʙʪʫʩʙʡʛʙʞʫ ʩʙ-

ʚʧʰʡʞ ʥʞʪʫʙ ʦʙ ʪʫʙʦʝʙʩʫʴ ʨʩʞʝʨʩʡʸʫʡʸ ʡ ʠʙʨʧʤʦʸʞʫ ʚʙʠʴ ʝʙʦʦʴʮ. 

ʊʛʞʝʞʦʡʸ ʧʚ ʧʪʫʙʤʵʦʴʮ ʛʧʠʥʧʟʦʧʪʫʸʮ ʨʙʣʞʫʙ bCAD ʡʲʡʫʞ ʛ ʣʦʡʜʞ bCAD 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ȜȹȲȯȫȽɇ Ⱥȹé 

ʂʦʤʘʥʜʘ ʌʘʡʣ \ ʉʦʟʜʘʪʴ ʧʦé ʩʦʟʜʘʸʪ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʠʩʧʦʣʟɹʫʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʙʨʘʟʮʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʤʦʜʝʣʠ. ʄʦʜʝʣʴ-ʦʙʨʘʟʝʮ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʛʦʪʦʚʳʝ ʦʙʲʝʢʪʳ, ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʤʢʠ ʪʘʙʣʠʮ, ʪʠʧʦ-

ʚʳʝ ʜʝʪʘʣʠ  ʠʣʠ ʠʥʪʝʨʴʝʨr , ʚ ʢʦʪʦʨʳʭ ɺʳ ʩʦʟʜʘʸʪʝ ʤʦʜʝʣʠ, ʧʨʠʚʳʯʥʳʝ 

ʜʣʷ ɺʘʩ ʥʘʩʪʨʦʡʢʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠ. 

ʇʦʤʠʤʦ ʦʙʲʝʢʪʦʚ ʚ ʰʘʙʣʦʥʝ ʩʦʭʨʘʥʷʶʪʩʷ: 

 ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʨʘʟʤʝʨʳ ʠ ʚʠʜʳ ʚ ʥʠʭ; 

 ʨʘʟʜʝʣʳ  (F4); 

 ʇʫʥʢʪʠʨʳ ʣʠʥʠʡ, ʫʟʦʨʳ ʰʪʨʠʭʦʚʦʢ ʠ ʰʨʠʬʪʳ. 

 ʩʪʠʣʠ ʣʠʥʠʡ  (F3), ʰʪʨʠʭʦʚʦʢ , ʪʝʢʩʪʘ  ʠ ʨʘʟʤʝʨʦʚ; 

 ʠʤʝʥʦʚʘʥʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ  (F9); 

 ʪʝʢʩʪʫʨʳ, ʢʘʨʪʳ ʦʪʨʘʞʝʥʠʷ, ʢʘʨʪʳ ʨʝʣʴʝʬʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʠ  
(F2); 

 ʥʘʩʪʨʦʡʢʠ ʤʘʩʰʪʘʙʘ (F5) ʠ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ (F6); 

 ʥʘʩʪʨʦʡʢʠ ʩʝʪʢʠ  (F7) ʠ ʰʘʛʠ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

ʐʫʧʚʴ ʪʧʠʝʙʫʵ ʦʧʛʬʷ ʥʧʝʞʤʵ ʨʧ ʱʙʚʤʧʦʬ: 

1. ɺʳʙʝʨʠʪʝ ʚ ʤʝʥʶ ʧʫʥʢʪ ʌʘʡʣ \ ʉʦʟ-
ʜʘʪʴ ʧʦé. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʧʦʜ-
ʤʝʥʶ. 

2. ɺʳʙʝʨʠʪʝ ʚ ʧʦʜʤʝʥʶ ʩʪʨʦʢʫ ʩ ʥʘʠʤʝ-
ʥʦʚʘʥʠʝʤ ʰʘʙʣʦʥʘ.  

ʄʝʥʶ ʟʘʢʨʦʝʪʩʷ, ʘ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ bCAD ʧʦʷʚʠʪʩʷ ʨʘʙʦʯʝʝ ʦʢʥʦ 
ʥʦʚʦʡ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʰʘʙʣʦʥʫ. 

ʐʘʙʣʦʥʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʣʶʙʘʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ. 

ʐʫʧʚʴ ʦʙʠʦʙʰʡʫʵ ʥʧʝʞʤʵ ʱʙʚʤʧʦʧʥ:  

1. ɺʳʙʝʨʠʪʝ ʚ ʤʝʥʶ ʧʫʥʢʪ ʌʘʡʣ \ ʉʦʟʜʘʪʴ ʧʦé. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʧʦʜʤʝʥʶ. 

2. ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʅʦʚʦʤʫ ʰʘʙʣʦʥʫ. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʚʳʙʦʨʘ ʬʘʡʣʘ. 



34        bCAD-ʉʘʣʦʥ / ɺʠʪʨʠʥʘ   ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

3. ʋʢʘʞʠʪʝ ʬʘʡʣ, ʢʦʪʦʨʳʡ ɺʳ ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ ʠ ʥʘ-
ʞʤʠʪʝ ʢʥʦʧʢʫ ʆʪʢʨʳʪʴ. 

ʄʝʥʶ ʟʘʢʨʦʝʪʩʷ, ʫʢʘʟʘʥʥʳʡ ʬʘʡʣ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʚ ʩʧʠʩʦʢ ʰʘʙʣʦʥʦʚ ʠ ʧʦ 

ʥʝʤʫ ʩʨʘʟʫ ʞʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ. ɺ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ bCAD 

ʧʦʷʚʠʪʩʷ ʝʸ ʨʘʙʦʯʝʝ ʦʢʥʦ. 

 ɽʤʸ ʚʴʪʫʩʧʜʧ ʛʴʠʧʛʙ ʣʧʥʙʦʝʴ ʌʘʡʣ \ ʉʦʟʜʘʪʴ ʧʦé \ ʅʦʚʦʤʫ ʰʘʙʣʦʥʫ ʦʙ-

ʟʥʡʫʞ Ctrl+M. 

ȜȹȲȯȫȽɇ 

ʂʦʤʘʥʜʘ ʌʘʡʣ \ ʉʦʟʜʘʪʴ ʩʦʟʜʘʸʪ ʥʦʚʫʶ ʤʦʜʝʣʴ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʨʘʥ-

ʥʳʤ ʠʤʝʥʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʡʣ   init.bdf. ʆʥ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʘʧʢʝ, ʚ ʢʦʪʦʨʫʶ ʫʩʪʘʥʦʚʣʝʥ bCAD. ʆʙʳʯʥʦ ʵʪʦ "C:\Program 
Files\bCAD". 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠʤʝʥʘ ʠʤʝʶʪ ʚʠʜ: çbCAD#è, ʛʜʝ # ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 

ʥʦʚʦʡ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʦʡ ʚ ʪʝʢʫʱʝʤ ʩʝʘʥʩʝ ʨʘʙʦʪʳ, ʪ.ʝ. ʧʝʨʚʘʷ ʩʦʟʜʘʥʥʘʷ 

ʤʦʜʝʣʴ ʧʦʣʫʯʠʪ ʠʤʷ çbCAD1è, ʚʪʦʨʘʷ ï çbCAD2è ʠ ʪ.ʜ. ʇʨʠ ʩʣʝʜʫʶʱʝʤ 

ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʥʫʤʝʨʘʮʠʷ ʥʘʯʥʝʪʩʷ ʩʥʘʯʘʣʘ. 

 ɽʤʸ ʚʴʪʫʩʧʜʧ ʛʴʠʧʛʙ ʣʧʥʙʦʝʴ ʌʘʡʣ \ ʉʦʟʜʘʪʴ ʦʙʟʥʡʫʞ Ctrl+N. 

ɺʳ ʤʦʞʝʪʝ ʩʘʤʠ ʩʦʟʜʘʪʴ ʪʘʢʦʡ ʬʘʡʣ, ʘ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ. 

ʏʪʦʙʳ ʚ ɺʘʰʝʡ ʤʦʜʝʣʠ ʚʩʝʛʜʘ ʙʳʣʠ ʥʫʞʥʳʝ ʩʪʠʣʠ ʣʠʥʠʡ, ʰʪʨʠʭʦʚʦʢ, ʪʝʢ-

ʩʪʘ, ʨʘʟʤʝʨʦʚ, ʫʜʦʙʥʳʝ ʠ ʧʨʠʚʳʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʤʝʥʘ ʨʘʟʜʝʣʦʚ ʠ ʦʙʲ-

ʝʢʪʳ, ʚʥʝʩʠʪʝ ʠʭ ʚ ʬʘʡʣ ʰʘʙʣʦʥʘ. 

ʄʦʞʥʦ ʧʨʦʩʪʦ ʚʟʷʪʴ ɺʘʰʫ ʛʦʪʦʚʫʶ ʤʦʜʝʣʴ ʩ ʥʫʞʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ,, ʫʜʘ-
ʣʠʪʴ ʠʟ ʥʝʸ ʣʠʰʥʠʝ ʦʙʝ̡ʢʪʳ ʠ ʩʦʭʨʘʥʠʪʴ ʚ ʧʘʧʢʝ bCAD ʩ ʠʤʝʥʝʤ init.bdf . 

ʆʙʨʩʡʥʞʩ, ʞʪʤʡ ɻʴ ʮʧʫʡʫʞ ʡʥʞʫʵ ʡʠʧʥʞʫʩʡʰʞʪʣʡʢ ʛʡʝ ʛ ʪʛʧʡʮ ʨʩʧʞʣʫʙʮ: 

1. ʆʪʢʨʦʡʪʝ ʬʘʡʣ ʰʘʙʣʦʥʘ é \ bCAD \ init.bdf ʠ ʩʪʘʥʦʚʠʪʝ ʚ ʦʢʥʝ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ ɺʠʜ ʩʧʝʨʝʜʠ   (ʢʣʘʚʠʰʘ Ctrl+F). 

2. ɺʳʟʦʚʠʪʝ ʠʥʩʪʨʫʤʝʥʪ ʀʟʤʝʥʠʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ  (ʢʣʘʚʠʰʘ F12) ʠ ʫʩʪʘʥʦ-

ʚʠʪʝ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʚʦʢʨʫʛ ʦʩʠ X  = 45, ʦʩʠ Y  = 35, ʦʩʠ Z  = 30 . 

3. ɿʘʧʦʤʥʠʪʝ ʪʦʯʢʫ ʟʨʝʥʠʷ ʧʦʜ ʠʤʝʥʝʤ ʁʠʧʥʞʫʩʡʸ. ʀʩʧʦʣʴʟʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ 

ʀʤʝʥʦʚʘʥʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ  (ʢʣʘʚʠʰʘ F9)  ʠ ʝʛʦ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ (ʧʨʘ-
ʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ). 

4. ʉʦʭʨʘʥʠʪʝ ʬʘʡʣ. 

ʊʝʧʝʨʴ ʚ ʢʘʞʜʦʤ ʥʦʚʦʤ ʬʘʡʣʝ, ʚ ʩʧʠʩʢʝ ʀʤʝʥʦʚʘʥʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʙʫʜʝʪ 
ʀʟʦʤʝʪʨʠʷ. 


